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Abstract 
Background: One of the major health, social and economic problems in the Kingdom of Saudi 
Arabia is the rising prevalence of overweight and obesity amongst young people and the 
implications this has for the future burden of chronic diseases, such as type 2 diabetes. Nearly 
10% of the Saudi population are now diagnosed with diabetes at a cost to the nation in 2010 
estimated at $0.9 billion.  
Aim: To investigate factors influencing choice of healthy food items by students in a university 
cafeteria in Saudi Arabia. 
Theoretical framework: Psychological theories of how individual factors affect behaviours 
and concepts from the emerging field of behavioural economics underpinned the studies.  
Methods: Three empirical studies involving students at the University of Ha’il, central Saudi 
Arabia: 1. Questionnaire gathering background information about students’ health-related 
behaviours and knowledge of behavioural risk factors for type 2 diabetes, 2. Investigation of 
student purchasing patterns and intentions through a) a questionnaire probing willingness-to-
buy fruit (a healthier option) if available in the campus cafeteria, b) a controlled experiment 
manipulating menu choices, 3. Analysis of actual purchasing decisions when fruit was 
introduced to the campus cafeteria. Impacts of price variation and health messages were 
explored in Studies II and III.  
Results: 1. Students report poor health-related behaviours (dietary and physical activity); 
knowledge of the link between lifestyle and type 2 diabetes is patchy. 2a. Over 50% of cafeteria 
users said they would buy fruit if available. 2b. Choice of healthy items was responsive to price 
manipulation. 3. When fruit was available, it was purchased by less than 10%. Health messages 
had no effect on healthy item choices.  
Conclusions: Pricing strategies may be effective to stimulate healthier choices.  Additional 
health education targeting individual psychological determinants of behaviour change may also 
be required. 
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CHAPTER 1 
1 Introduction 
 
  
2 
1 Introduction 
The Kingdom of Saudi Arabia, (capital city of Riyadh), is the largest country in the Arabian 
Peninsula. More than half the country is a sandy desert that covers more than a million square 
miles (Thesiger, 2007) (Figure 1). Saudi Arabia has experienced rapid economic development 
in the last seventy years following the discovery of oil in the eastern province along the Persian 
Gulf.  In the last decade, the Saudi economy moved up from being the 27th largest in the world 
in 2003 to become the 19th largest in 2014 with a nominal GDP1 of $750 billion and nominal 
GDP per capita of about $24,000 (McKinsey Global Institute, 2015). This rapid economic 
development, however, has brought about some profound changes in society and lifestyles. 
 
Figure 1. Map of Saudi Arabia Provinces and the surrounding Middle East region2 
Steady oil exports have provided the funds to build a modern infrastructure of roads, airports, 
seaports, schools and hospitals and Saudi Arabia’s free market economy has evolved from a 
                                                 
1 GDP: Gross Domestic Product 
2 Source: http;//www.saudiembassy.net/about/country information/map of provinces 
3 
basic agricultural society into a regional and global economic power.  Many Saudis now chose 
to live in urban areas whereas before the discovery of oil Saudi society was predominantly 
dispersed in isolated and poor rural communities, or nomadic (the Bedouin extended family 
groupings).  
Religion and the role of women 
Saudi Arabia was the birthplace of the Muslim religion. Islam is the sole official religion and 
Muhammad (peace been upon him)3, the messenger of the Islamic faith was born in the city of 
Mecca and raised in the Hejaz region.  
 
Figure 2. Mecca during the Hajj 
Muslim and Western views of the role of women show sharp cultural differences. The Holy 
Qur'an4 gave women economic and social rights long before such rights were attained by 
                                                 
3 The Arabic phrase ʿalayhi as-salām (هي ل ع ملا س لا), is a conventionally complimentary phrase attached to the 
names of the prophets in Islam. 
4 Qur’an: Central religious text of Islam; recitation 
4 
Western women. From the beginning of Islam5, women have been legally entitled to inherit 
and give property, holding their wealth in their own names, even after marriage, without 
obligation to contribute that wealth to their husband or their family. However, a woman is 
required to behave modestly in public, and is generally expected to give a full commitment to 
making a family home. Increasing opportunities for women in both education and employment 
have arisen with the economic development of Saudi Arabia.  A national education program 
for girls was introduced in 1960, and by the mid-1970s, about half of all Saudi Arabian girls 
were attending school. Government allowances are available for students attending University 
(Al-Farsy, 1990). 
The religious and cultural values of the native population affect attitudes to health, health-
related behaviours, and the delivery of health care services (Rozmus, 2001, Banks, 1997).  
While Western health care systems depend on documented, researched, and shared scientific 
knowledge (Sidumo et al., 2010), belief in predestination is fundamental to Islam, and 
occurrence of disease is attributed to the will of Allah6  who causes everything that happens to 
people and in nature (Athar, 1999b). The Holy Qur’an supports healthy lifestyles by prohibiting 
potentially hazardous behaviours (Al-Shahri, 2002). Generally, Islam encourages moderate 
eating, regular exercise, prayer, fasting, personal hygiene, breastfeeding and abstinence from 
alcohol, tobacco and other psychoactive substances (Rassool, 2000). Thus, the consumption of 
healthy food and the leading of a healthy lifestyle are seen as religious obligations. Despite 
this, western influences have affected behaviours. 
Health and health behaviours 
The economic development of Saudi Arabia has brought improved living conditions, advances 
in technology, communications and transportation, wider access to education, and better 
medical care. It has also been accompanied by increasing levels of overweight and obesity in 
the population. Rising incomes have enabled the purchase and consumption of a wider variety 
of foods. Diets and dietary habits have shifted away from home prepared meals towards 
processed and pre-prepared foods, more eating away-from-home, and increased use of edible 
oils, saturated fats, refined carbohydrates and sugar-sweetened beverages (Musaiger and 
                                                 
5 Islam: A religion that believe in one God 
6 Allah: The Arabic name of God 
5 
Miladi, 2002). During the 2005-07 period, the average daily dietary energy consumption in 
Saudi Arabia was 3,130 Kcal per capita, over 1000 Kcal above the recommended daily dietary 
energy allowances (RDA) of 2100 (Khan and Al-Kanhal, 1998). In Saudi Arabia high food 
intake is part of the socialization process and is a ritual based on large gatherings, where meals 
consisting of rice (high carbohydrates) and meat (high fat) are shared (Al-Othaimeen et al., 
2007; Al-Kandari, 2006). In a recent study, the adjusted odds ratio for eating Kabsa (a 
traditional Saudi meal containing rice and meat) was 5.5, while that for vegetables was only 
0.4 (Midhet, Al-Mohaimeed and Sharaf, 2010).  
In addition, the modern lifestyle that many people lead involves less physical work and long 
hours of sitting.  The extensive road networks, increased availability of transportation, greater 
use of mechanized home and farm appliances, use of computers, prolonged television watching 
and electronic gaming devices have further encouraged a more sedentary lifestyle (El-Hazmi 
and Warsy, 2002a; Al-Rukban, 2003). A national population based cross-sectional study in 
Saudi Arabia conducted from 1995 to 2000 reported an overall 96.1% prevalence of physical 
inactivity among Saudis aged 30–70 years (Al-Zalabani, Al-Hamdan, and Saeed, 2015). More 
recently, a study reports that 81% of adult males in Riyadh are inactive and 99.5% of adult 
women in the Asir province undertaking no physical activity of any intensity (Al-Hazzaa, 
2004). Other studies conducted in Riyadh, which included younger age groups, reported the 
prevalence of physical activity ranging from 19 to 25.1% (Al-Hazzaa, 2007; Al-Refaee and Al-
Hazzaa, 2001) (i.e., physical inactivity levels ranging from 81% to 74.9%). With 68.8 % of the 
population rated as inactive, Saudi Arabia is ranked third worst in the world for physical 
inactivity (Arab News, 2013). The extreme outdoor temperature of the Saudi climate further 
discourages physical activity, forcing people to remain indoors and causing use of cars to travel 
even relatively short distances. Afternoon rest, soon after a meal, is an ingrained habit and may 
also be relevant to the etiology of obesity (El-Hamzi and Warsy, 1997). 
This changes has resulted in a large increase in obesity in cities and towns particularly of the 
eastern region, affecting both Saudi females and males, that has the longest history of adopting 
the western lifestyle (e.g., Jizan 12%, Ha'il 34% or Riyadh 22%) (El-Hamzi and Warsy, 2002; 
Al-Othaimeen, Al-Nozha and Osman, 2007). However, people living in isolated rural areas 
still maintain a Bedouin lifestyle and eat traditional foods and also have lower obesity rates 
than those in urbanized areas (Badran and Laher, 2011). Changes in food processing, 
production and type of food (calorie-dense “fast food” typically associated with Western 
6 
cultures) as well as a low consumption of fruit have particularly affected the dietary habits of 
young people and their health. This trend is not confined to Saudi Arabia but is apparent in the 
majority of countries in the Gulf Region (Al-Rethaiaa, Fahmy and Al-Swaiyat, 2010; Farghaly 
et al., 2007; Washi and Ageib, 2010; Al-Rukban, 2003).  
Health risks of obesity  
Obesity seriously damages health, and it is now a leading cause of preventable death worldwide 
(Barnes, Opitz and Barnes, 2007). Excessive weight gain is a risk factor in overall mortality 
(Knoops et al., 2004) and reduces life expectancy on average, by 6 to 7 years (Haslam and 
James, 2005). Studies have found that in people who do not smoke, compared to those whose 
BMI is within the normal range (20–25 kg/m2), obesity (BMI 30 – 35 kg/m2) reduces life 
expectancy by 2 to 4 years, and morbid obesity (BMI >40 kg/m2) reduces life expectancy by 
10 years (Whitlock et al., 2009). It was reported that in Saudi Arabia around 20,000 people die 
every year due to complications from obesity (Arab News, 2013). The health consequences of 
obesity fall into two broad categories; those attributed to the effects of increasing fat mass (such 
as osteoarthritis, obstructive sleep apnea, social stigmatization) and those due to the increasing 
number of fat cells, such as diabetes, CHD and cancer (Haslam and James, 2005; Bray, 2004).  
The strength of the link between obesity and specific medical conditions varies, with one of 
the strongest links being with type 2 diabetes mellitus. Inactive lifestyle, excessive weight gain 
and consumption of saturated fats increase the risk of developing type 2 diabetes, especially 
when the excess fat is stored in the abdomen (Seidell, 2005).  Increases in body fat alter the 
body’s response to insulin and contributes to the development of insulin resistance (a condition 
that underlies most cases of type 2 diabetes). Diabetes can lead to serious complications, 
including blindness, kidney failure, heart disease and strokes. In recent years, there has been a 
global epidemic of type 2 diabetes mellitus among all ethnic and racial groups which is 
becoming a major problem among adults, including Saudi Arabia (Al-Daghri et al., 2011), 
where the prevalence is as high as 23.7% amongst adults (Mohieldein et al., 2011). In 2010, 
the International Diabetes Federation (IDF) also reported that Saudi Arabia is one of the five 
countries with the highest diabetes prevalence in the adults (Diabetes UK, 2010). Regional 
variation has also been identified (highest rates in the northern region, the lowest in the south 
(Al-Nozha et al, 2004). Lifestyle changes that involve maintaining a healthy weight through 
limiting consumption of saturated fats, consuming sufficient fibre from fruit, vegetables and 
7 
wholegrain cereals, and taking exercise can protect against type 2 diabetes (Al-Nozha et al., 
2004).  
Coronary heart disease (CHD), which is also closely linked to obesity, constitutes one of the 
main health problems in Saudi Arabia, representing the third most common cause of hospital-
based mortality, after accidents and senility (WHO, 2010). In common with 
hypercholesterolemia and hypertension, CHD is more common in Saudi Arabia amongst the 
urban population in the east of the country (Kumosani, Alama and Iyer, 2011). The recent 
adoption of a Western diet based on high consumption of meat combined with typical sedentary 
lifestyle, also increases the risk for some cancers, including colorectal, pancreas, prostate and 
breast (Fung et al., 2003). 
Prevalence of obesity 
Studies report the prevalence of obesity in the Saudi males and females in 15-70 year age group 
at 13.1% and 20.3%, respectively, with a steady increase with age, peaking at around 55-64 
years and decreasing thereafter (El-Hazmi and Warsy, 2002b). Women had much higher 
projected prevalence than men, particularly in the age groups 35-44, 45-54 and 55-64 years 
(Al-Quwaidhi et al., 2014). The overall prevalence of obesity was projected to increase from 
around 12% in 1992 to 41% by 2022 in men, and from 21% to 78% in women. Increased trends 
towards adiposity have also been reported in other Gulf’s countries such as Bahrain (Abdul-
Rasoul, 2012), United Arab Emirates (Bin Zaal, Mousaiger and D’Souza, 2009) and Qatar 
(Bener, 2006).  Indeed, the prevalence of overweight and obesity (particularly amongst women) 
in all the Arabian Gulf countries which have benefited from the industrial development, 
urbanization and rising incomes associated with oil revenues and is amongst the highest in the 
world (WHO, 2002; Al Sendi et al., 2003; Bener 2006; Malik and Bakir, 2007; Nasreddine et 
al., 2010; Sibai et al., 2003; Sorkhou et al., 2003). 
There are several factors responsible for the high incidence of obesity amongst Saudi women. 
Many older women in Saudi Arabia are less well educated than men, and this may contribute 
to a lack of appreciation of the health risks associated with obesity. The traditional, long, 
comfortable, and wide clothes worn by women prevent them from noticing the gradual gain in 
weight (Musaiger, 1987). Moreover, culturally, some degree of obesity is desirable on grounds 
of beauty, fertility, and prosperity. Traditional cultural restrictions on lifestyle choices available 
to women also contribute to increased rates of obesity. Females have limited access to sporting 
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and exercise activities, and easy access to cheap migrant labour for domestic chores has 
relieved many of their homemaking tasks. Nearly all families in Saudi Arabia employ cooks 
and maids and this encourages a sedentary lifestyle amongst Saudi women (Ng et al 2010; Al-
Mahroos and Al-Roomi, 1999). Women, especially those who are not in employment, spend 
their leisure time watching TV and eating snacks. Another important factor contributing to the 
high incidence of obesity in Saudi women is the role of multi-pregnancy. The interval between 
pregnancies is usually short, and does not allow women to lose weight gained during 
pregnancy. It is estimated that nearly 25% of women experience a weight gain of 4.55 kg or 
more 1 year after birth, likely due to a combination of factors such as gestational weight gain, 
decreased physical exercise, and increased food intake (Badran and Laher, 2011).  
Of particular concern is the increasing rate of overweight and obesity amongst children and 
adolescents in Saudi Arabia estimated at 27.5% for boys aged 6 – 18 years (11.7% overweight, 
15.8% obese), and 28.0% among girls (El Hazmi and Warsy, 2002b). A cross sectional survey 
of University students in Riyadh, Saudi Arabia (average age 21.7years) found 31% overweight 
(BMI 25-29.9) and 23.3% obese (BMI >=30) (Al Turki, 2007). The prevalence of obesity 
amongst children living in cities in the eastern and western provinces with a sedentary lifestyle 
and high-fat fast food consumption is common place, reported to be 10-34%, whereas the 
prevalence amongst children in the rural southwestern regions who participate in fishing and 
agricultural work is reported to be below 5% (El-Hazmi and Warsy, 2002a; Al-Othaimeen, Al-
Nozha and Osman, 2007).  
Surveys in a variety of countries show that 40 -70% of obese children grow up to become obese 
in adulthood (Serdula et al., 1993; Dehghan et al., 2005). Childhood obesity is not just a disease 
itself, but in the long term, it is responsible for social disabilities and the risk of adult diseases 
for an individual suffering from it (Flodmark et al., 2005). Importantly, childhood obesity 
carries a greater risk of developing coronary vascular disease (CVD), hypertension, type 2 
diabetes mellitus, respiratory diseases, and some cancers. There is a significant correlation 
between BMI and metabolic syndrome in children and adolescents (Daniels et al., 2005). 
Childhood obesity is also associated with increased psychosocial impact and reduced quality 
of life, for example, decreased self-esteem and physical functioning for children while their 
parents may undergo emotional distress due to the chronic concerns about their children’s 
health (Friedlander et al., 2003).  
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Rationale and aim of the study 
Growing concerns that cultural changes in Saudi Arabia are adversely affecting the lifestyles 
of young people has prompted a call for public health interventions (Al-Rukban, 2003). In 
particular, access to calorie-dense “fast foods”, typically associated with Western cultures, is 
increasing, and consumption of fruit and vegetables is low (Al-Rethaiaa, Fahmy and Al-
Swaiyat, 2010; Farghaly et al., 2007; Washi and Ageib, 2010). The problem is compounded by 
social and environmental factors that result in high rates of physical inactivity (AlQuaiz and 
Tayel, 2009) which are worse in urban centres than in rural areas where traditional lifestyles 
still prevail (El - Hazmi and  Warsy, 2002a; Al- Saeed et al; 2006). Hence, the number of 
children who are overweight or obese is rising, and unless something is done to avert this trend, 
the prevalence of costly lifestyle-related chronic conditions, such as type 2 diabetes and 
cardiovascular disease, will increase in the future. This situation is not unique to Saudi Arabia, 
and is also occurring in other countries in the region (Yahia et al., 2008; Habiba, Baynouna and 
Bernsen, 2010; Ibrahim, Ali and Sivarajan, 2010). According to international data, four of the 
five countries with the highest prevalence of diabetes are in the Gulf region, with women more 
affected than men (International Diabetes Federation, 2006). Research to identify effective 
behaviour change strategies is required to inform public policy. 
As obesity in childhood and adolescence is a health condition that has a tendency to continue 
into adulthood (Whitaker et al., 1997), young people are often considered the priority group 
for intervention strategies. Childhood obesity is a serious public health problem (Rehor and 
Brownsey, 2002; Sothern et al., 2000) and screening may help to predict, and perhaps control, 
weight-related problems later in life (Bray, 2002; Labarthe, Eissa and Varas, 1991). By the 
time heart problems are detected they tend to be advanced because their underlying cause 
(atherosclerosis) has been progressing for decades. Vascular injury accumulates in 
adolescence, making it necessary for primary preventive measures to be taken.  An urgent need 
for policies to prevent the development of overweight and obesity in young people is becoming 
increasingly recognised (Rudolf et al., 2001). 
The research undertaken for this thesis focussed on the lifestyles and behaviours of University 
students in Saudi Arabia. A high prevalence of overweight and obesity in this group has been 
identified as a risk factor for lifelong chronic conditions (Al-Turki 2007). Sociocultural factors, 
for example, availability, price and culture, and biological such as rapid growth, changing 
energy requirements and weight change interact and determine the eating behaviours and food 
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choice of adolescent. The aim of the research is to investigate factors influencing choices of 
healthy food items by students in a University cafeteria. Although food consumption at 
educational establishments is only a small part of the total intake of the students, it is associated 
with individual dietary choices, whereas young people may have little influence over the 
content of the family meals that are provided at home. It is important to understand individual 
and environmental factors that motivate behaviours in order to design effective interventions. 
The setting of the research is a University in northwest Saudi Arabia in the oasis city of Ha’il. 
The University of Ha’il comprises 11 colleges, including sciences, medicine, engineering, 
computing, business, economics and arts. It was opened in 2006 and currently has some 16,000 
students. Cafeterias on the campus offer a limited range of food choices, and very few healthy 
options. Mixed methods were used to investigate the knowledge, intentions and behaviours 
around dietary choices of students in order to improve understanding of the factors that 
contribute to healthy choices as a basis for public health policy decisions. The lack of healthy 
food provision in the University cafeterias provided a setting in which the introduction of 
healthy alternatives could be assessed. 
The specific objectives of the work were to: 
1. Investigate the health-related behaviours of a sample of University students, assess their 
knowledge about behavioural risk factors for chronic disease, and explore the extent to 
which their health-related behaviours are associated with their knowledge.  
2. Describe the purchasing patterns of students in the University cafeteria and explore the 
purchasing intentions if healthier options were available, information on healthy eating was 
provided and the relative prices of healthier and less healthy items on the menu were 
manipulated.  
3. Assess whether students actually purchased healthier options when they are made available 
in the University cafeteria, and if price and healthy eating information provision affected 
purchases. 
The research was conducted in three sequential stages, in order to address each objective. Items 
of fruit (a low energy food) were used as the example of a healthy option throughout the study 
for practical reasons (availability locally) and to reflect current public health guidelines which 
are based on evidence that the consumption of high levels of high-energy processed sweet and 
fatty foods promotes obesity. 
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In 1990, the World Health Organization (WHO) recommends that everyone should consume 
at least five portions of fruit and vegetables a day to prevent some types of cancer and other 
chronic diseases (WHO, 2002; WHO, 2003). It is estimated that approximately 1.7 million 
(2.8%) of deaths worldwide are attributable to low fruit and vegetable consumption (WHO, 
2009; WHO, 2003). The WHO recommendation for fruit and vegetable consumption has been 
promoted by public health campaigns in many developed countries for nearly two decades 
(World Cancer Research Fund, 2007). In Saudi Arabia, the Ministry of Health used the 
“Healthy Palm Saudi dietary guidelines” to encourage Saudis to consume 2 to 4 portions of 
fruits and 3 to 5 portions of vegetables per day (Figure 3, Ministry of Health, MOH, 1997). 
Despite these efforts compliance amongst the population is low (Al-Othaimeen, Al Nozha and 
Osman, 2007), including amongst University students, where a need to explore reasons 
underlying dietary behaviours has been identified (AL-Qauhiz, 2010). 
 
Figure 3. The healthy food palm for Kingdom of Saudi Arabia 
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Although the University of Ha’il follows a North American academic model, gender 
segregation is strictly enforced. Saudi law requires the separation of men and women in the 
public sphere, including in education, restaurants, medical facilities and government offices. 
Hence, due to problems for a female researcher to access the male sections of the campus, 
much of the research focussed on women students, (amongst whom the problem of overweight 
and obesity is anyway more prevalent).  
The thesis proceeds as follows. The theoretical work in the areas of psychology and economics 
that provides the foundation for research on the factors that affect health related behaviours are 
reviewed in Chapters 2 and 3 respectively. Psychological approaches focus on the role of 
individual knowledge, attitudes to risk, self-efficacy, social norms, peer pressure and barriers 
to adopting healthy lifestyles (Glanz, Lewis and Rimers, 1990). In contrast, behavioural 
economics emphasises the potential motivating effect of fiscal instruments, such as “fat” taxes 
and “thin” subsidies, to reinforce education campaigns. The methodologies used for the three 
phases of empirical work are described in Chapter 4, and the results are presented in Chapter 
5. An overarching discussion and conclusions are provided in Chapter 6. 
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CHAPTER 2 
2 Literature review: Psychological theories of 
behavioural change 
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2.1 Introduction 
Disease and mortality are now, to a much greater extent than before, caused by lifestyle and 
environmental factors. The nutrition transition away from fruit and vegetables towards energy-
dense food that is convenient, palatable and richer in animal fat, cholesterol and sugar 
(Drewnowski and Popkin, 1997) has contributed to an increase in the prevalence of obesity, 
and obesity-related chronic conditions, particularly type 2 diabetes, dyslipidemia, 
cardiovascular diseases, stroke, osteoporosis and some form of cancers (Popkin, 1994; Jensen 
and Smed, 2007).  Hence, the central focus in modern medicine is behavioural causes of illness 
and health. Psychological theory is about behaviour and mental processes, and a number of 
psychosocial theories seek to inform policy making by providing explanations for why people 
behave in different ways. 
Health behaviours have been defined in various ways. For example, Conner and Norman 
(1995) define them as any activity undertaken for the purpose of preventing or detecting disease 
or for improving health and well-being. Gochman (1997) defines them as "behaviour patterns, 
actions and habits that relate to health maintenance, to health restoration and to health 
improvement". Kasl and Cobb (1966) defines three types of health-related behaviour: first,  
health-related behaviour was defined as a behaviour aimed to prevent disease; second, illness 
behaviour was defined as a behaviour aimed to seek remedy and third, a sick role behaviour 
was defined as any activity aimed at getting well. Sutton (2002) defined health behaviour as 
any behaviour that influences, or is believed to influence, physical health outcomes, either by 
increasing or decreasing their risk or severity. In describing health behaviours, Matarazzo 
(1984) distinguishes health enhancing from health impairing behaviours. Health impairing 
behaviours or “behavioural pathogens” have harmful effects on health or otherwise predispose 
individuals to disease. Such behaviours include smoking, excessive alcohol consumption, and 
consumption of food that is rich in fat. In contrast, engagement in health enhancing behaviours 
which is defined as “behavioural immunogens” conveys health benefits or otherwise protect 
individuals from disease. Such behaviours include exercise and fruit and vegetable 
consumption.  
The changing of individual health behaviour is considered to be the key to solving many of the 
world’s health problems (Schwarzer, 2008). It is widely accepted that engaging in or abstaining 
from a wide range of behaviours can have a very significant impact on health outcomes. 
However, health-compromising behaviours such as physical inactivity and poor dietary habits 
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are difficult to change (Schwarzer, 2008). Often  attempts to change an aspect of  behaviour is 
prompted when an individual perceives a threat to health and a belief that the personal benefit 
from that behaviour change exceeds the cost of attaining it (Gonzales et al., 2009). 
One of the difficulties in considering how to change individual health behaviour is that there is 
a large range of physiological, psychological, social and environmental factors that have the 
potential to influence human behaviour (Barker and Swift, 2009). There are several common 
conceptual models that address the issue of behaviour change and focus, for example, on the 
individual’s motivation to change, personal or other resources that the individual needs to 
change behaviour, the processes by which behavioural change is likely to occur, what decisions 
are made in performing behaviours, interventions that encourage change in behaviour and 
barriers to making healthy decisions (Baranowski et al., 2003). These are discussed further 
below in four sections: cognition models, social cognition models, behaviour change models, 
barriers to behaviour change 
2.2 Cognition models 
Cognition models suggest that health behaviours arise from rational information processing by 
individuals about the costs and benefits of actions. They emphasise health promotion and health 
education to provide the knowledge necessary to enable choice of actions that will most likely 
lead to positive outcomes.  For example, providing individuals with the knowledge that the 
consumption of certain foods prevents chronic diseases could motivate an individual to 
consume those foods (Freeland-Graves and Nitzke, 2002). However, knowledge alone cannot 
predict or change behaviour, and psychologists have studied the role of health beliefs as 
additional influences.  Moreover, it is recognized that individuals live in a social context and 
social cognition theories (covered in the next section) incorporate the way in which behaviour 
is affected by the views of family and friends.   
Cognition models examine the predictors and precursors to health behaviours. They are derived 
from subjective utility theory (Edwards, 1954) which suggests that behaviours result from a 
rational weighing up of the potential costs and benefits from that behaviour.  Cognition models 
describe behaviour as a result of rational information processing and emphasize individual 
cognitions, not the social context of those cognitions.  Important in this process are the beliefs 
held by individuals.   
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Health locus of control 
Attribution theory attempts to explain some of the causes of behaviour to gain an understanding 
of the reasons behind actions (Heider, 1958). The internal versus external dimension of 
attribution theory has been applied to health through the concept of health locus of control and 
extensively studied in relation to health beliefs and health behaviours (Ogden, 2012). Locus of 
control, is defined as the perception an individual holds of what controls personal health 
(Wallston et al., 1976; Wallston et al., 1978; Wallston and Wallston, 1981). Three dimensions 
of health locus of control have been described: 1) beliefs that an individual’s behaviour is 
responsible for their health or illness (internal); 2) beliefs that an individual’s state of health 
depends on other important figures, such as health professionals, parents or friends (powerful 
others locus of control); 3) belief that an individual’s state of health is a matter of luck, chance, 
fate or uncontrollable factors (chance locus of control). The last two dimensions are often 
referred to as ‘external’ locus of control (Boyle and Harrison, 1981; Cooper and Fraboni, 1990; 
Meyers, Donham and Ludenia, 1982).  
According to the health locus of control model, individuals with internal locus of control 
assume more responsibility for their actions and health promoting behaviours than those with 
an external locus of control (Wallston et al., 1976; Wallston et al., 1978; Wallston and 
Wallston, 1981). Previous studies have found that internal locus of control was positively 
associated with more regular physical activity while external locus of control was negatively 
associated with it (Calnan, 1989; Duffy et al., 1996; Steptoe and Wardle, 2001). The same 
direction of relationships has been shown for balanced nutrition behaviours (Steptoe and 
Wardle, 2001). 
Studies on Arab culture in relation to health behaviours and beliefs are scarce. Al-Krenawi and 
Graham (2000) reported in their study that Arab people tend to perceive forces outside the 
individual as causing illness, thus expressing higher external health locus of control. According 
to these authors, these perceptions are incorporated in the cultural belief system and are thus 
not always related to level of education. Other scholars reported that the Islamic religion 
stresses that individuals should take personal responsibility for their health and that it 
encourages active health-promoting behaviours, such as balanced nutrition and personal 
hygiene (Rajaram and Rashidi, 1999).  
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Health Belief Model (HBM) 
A focus on the role of cognitions in health behaviour resulted in the development of the HBM 
((Maiman and Becker, 1974; Galvin, 1992). It attempts to predict health behaviours by 
understanding the health beliefs and personal convictions and attitudes of individuals. It 
suggests that risk perception may greatly determine health behaviours and behavioural change 
(Rosenstock et al., 1988). Several variables are central to the HBM (Redding et al., 2000). It 
predicts that an individual will adopt a health enhancing behaviour if they: 
Perceive susceptibility: i.e. they believe that they are at risk; 
Perceive severity: i.e. if they believe the consequences of not doing so are serious; 
Perceive benefit: i.e. if they believe there is something in it for them. 
Do not perceive barriers: i.e. they are less likely to change their health behaviours if they think 
that doing so is going to be hard, - this may be a physical or social difficult, or costly in terms 
of  effort, money, or time. 
The HBM, however, is realistic, and recognizes two other influencing elements: 
Cues to action: the external events that prompt a desire to make a health change, for example 
illness of somebody close. 
 
Self-efficacy: an individual’s belief in his/her ability to adopt the health enhancing behaviour 
and make a health related change. 
The HBM has been applied widely, including to college student nutrition behaviour and health. 
The study by Deshpande et al., (2009) was conducted among 194 undergraduate students 
(female and males) at a Canadian university and extended the HBM in accordance with the 
Sapp and Jensen (1998) and Kloeblen and Batish, (1999) approaches. Variables such as a 
perceived importance of healthy diet, perception of dietary quality and environmental variables 
were included. The results showed that, for female students, intention to consume a healthy 
diet is indirectly influenced by dietary status.  
The HBM has been subject to many criticisms.  Its emphasis is on rationality in behaviours and 
does not allow for ‘unreal optimism’ where individuals are more likely to think that good things 
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will happen to them than bad things. This may be especially important amongst younger people 
who may have “an illusion of invulnerability” in relation to risk behaviour (Clift et al., 1989). 
There is no allowance for the positive effects of negative behaviours, emotional factors (such 
as fear and denial) and social influences (Stroebe, 2000; Stroebe and de Wit, 1996). These 
aspects were developed in subsequent approaches. 
Protection Motivation Theory (PMT) 
Health promotion typically focuses on the modification of two behavioural types: 1) reducing 
unhealthy behaviours, and 2) increasing health improving behaviours. For this reason, health 
promotion research has been driven by the design and evaluation of health models and theories 
aimed at explaining health promoting behaviours in relation to either the adoption of health 
improving behaviours or the modification of unhealthy behaviour. The HBM was one of the 
earliest models used for the evaluation of health promotion behaviours. It was later expanded 
into the Protection Motivation Theory, PMT (Rogers, 1975;; Maddux and Rogers, 1983). The 
PMT uses an individual’s perception of fear in response to specific health threats. The 
introduction of fear is to motivate or persuade individuals to either engage in or adopt certain 
recommended behaviours. As seen in Figure 4, the efficacy or effectiveness of the 
recommended behaviour is determined by the individual’s belief in the recommended 
behaviour’s ability to decrease the fear aroused by the health threat.  
Initial applications of the PMT (Rogers, 1975; Becker 1983) were grounded in the belief that 
using fear arousal communications would initiate the cognitive decision-making process 
necessary for health improving behavioural changes. As a result, a primary focus of the earlier 
PMT applications was to measure the effects that fear arousal communications had on their 
recipients’ attitudes and intent to perform the recommended behaviour. The intention to 
perform the recommended behaviour is theoretically referred to as “protection motivation” 
(Norman, Boer and Seydel 2005; Rogers, 1975; Becker 1983). As time elapsed, the emphasis 
on fear appeals diminished and applications began to place much more focus on the balance 
between the threat and coping response appraisal cognitive processes. The Protection 
Motivation’s theoretical framework, therefore, consists of two key elements, threat appraisal 
and coping response appraisal. These elements work together to form an evaluation of one’s 
protection motivation in response to any given stimulus or adverse health condition. 
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Figure 4. The Protection Motivation Theory (adapted from Norman, Boer and Seydel, 
2005) 
The PMT’s threat appraisal process focuses primarily on what is perceived to be the source or 
cause of the health threat. Rogers (1975) identifies the source as being either a noxious or 
adverse event. The threat appraisal component combines the perceptions of the specific health 
threat level of severity (estimation of seriousness of a disease) with that of personal perception 
of susceptibility (estimation of the chance of contracting a disease). The combination of these 
perceptions establishes an individual’s level of threat as it relates to the identified adverse 
health event presented in the fear arousal communication. 
The second key element of the PMT is the coping response appraisal process that focuses on 
evaluation of the recommended coping response. The evaluation of the coping response 
appraisal considers three aspects: response efficacy, self-efficacy, and response costs. 
Response efficacy is the individual’s expectancy that carrying out recommendations can 
decrease or ultimately remove the health threat. Provided the recommended response has been 
determined efficacious, further evaluations involving the person’s ability to perform the 
behaviour (self-efficacy) and the costs associated with both performance and non-performance 
of the recommended behaviour is considered, thus completing the response cost appraisal 
process.  
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PMT has been moderately successful in predicting health-related intentions and behaviours in 
a variety of contexts (Floyd et al., 2000; Milne et al., 2000). Three studies have tested PMT for 
the motivation to exercise: Stanley and Maddux (1986) examined 195 university students; 
Wurtele and Maddux (1987) studied 160 female university students; Fruin et al. (1992) tested 
615 adolescents.  Plotnikoff and Higginbotham (1995) applied PMT to the prediction of dietary 
behaviour in two community samples (n=151) with high rates of coronary heart disease. 
Dietary behaviour was predicted by intentions, perceived vulnerability and fear. 
Many criticisms applied to HBM relate also to PMT. For example, PMT assumes that 
individuals are rational information processors; it does not account for habitual behaviours; it 
does not include a role for social (what others do) and environmental factors; it does not tackle 
how attitudes might change (Ogden, 2012; Schwarzer, 1992). 
2.3 Social cognition models   
Social cognition models focus on cognitive variables as part of behaviour change, and share 
the assumption with cognition models that attitudes and beliefs (Stroebe, 2000), as well as 
expectations of future events and outcomes (Gebhardt and Maes, 2001) are major determinants 
of health related behaviours. Although (as with cognitive models), social cognition models 
regard individuals as information processors, there is an important diﬀerence between the two 
approaches  – social cognition models attempt to place the individual within the context both 
of other people and the broader social world. This is measured in terms of people’s normative 
beliefs (e.g. ‘people who are important to me want me to stop drinking sugary drinks’). Several 
models have been developed using this perspective.  
Theory of Reasoned Action (TRA) 
Theory of Reasoned Action (TRA) (Ajzen and Fishbein, 1980) focus on the influence of 
intentions on behaviour (Figure 5). Intention is the function of two important factors, one is 
personal in nature (attitude toward the behaviour) and other reflecting social influence, 
thoughts about what others expect (the subjective norm) (Ajzen 1988; Fishbein and Ajzen, 
1975). The attitude towards the behaviour is viewed as a function of belief about the behaviour 
(Werner, 2004). If a person perceives that the outcome of performing a behaviour is positive, 
or favourable, she/he will have a positive attitude toward performing that behaviour. The 
opposite can also be stated if the behaviour is thought to be negative. The second factor 
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underlying intention refers to the individual’s perception or belief about the social pressure to 
perform or not perform the behaviour (Werner, 2004), i.e. what specific people think about 
performing or not performing a behaviour (Galvin, 1992), referred to as “normative belief”. If 
specific people see performing the behaviour as positive/ favourable and the individual is 
motivated to meet the expectations of the specific people, then a positive subjective norm is 
expected (Plotnikoff et al., 2008). In contrast, if specific people see the behaviour as negative 
/ unfavourable and the individual wants to meet the expectations of these specific people, then 
the experience is likely to be a negative  (Plotnikoff et al., 2008).  
TRA works most successfully when applied to behaviours that are under the individual's 
volitional (voluntary) control. If behaviours are not fully under volitional control, even though 
an individual may be highly motivated by his/her own attitudes and subjective norm, she/he 
may not actually perform the behaviour. Many characteristics of an individual can influence 
the successful performance of an intended behaviour (Ajzen and Manstead, 2007). Among 
these characteristics, internal control factors refer to differences among individuals in terms of 
their general ability to exercise control over their own actions or possession of needed skills, 
knowledge and abilities (Ajzen and Manstead, 2007). Among other internal factors, the 
attainment of some other behavioural goals requires what is known as “willpower”. It is 
assumed that willpower, skill and abilities can be overcome. On the contrary, some type of 
behaviours is difficult to control such as emotions and compulsions and individuals are not 
often held responsible for their behaviour under stress or in the presence of strong emotions. 
However, Averill (1980) and Solomon (1976) argued that the emotional behaviours are not 
different from any other behaviour. In this way, there is a strong association between intentions 
and emotional behaviour, although the problem of control may prevail. Moreover, the level of 
confidence an individual has about his/her ability to carry out a behaviour change is built on 
external control factors such as time, obstacles which prevent the behaviour from being carried 
out  and opportunities which facilitate the behaviour. Other influences on behaviour change 
include demographic such as age, gender, race, ethnicity, income, education and religion, and 
environmental factors that consist of health diagnosis, stress and media exposure (Ajzen and 
Manstead, 2007).  
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Figure 5. Theory of Reasoned Action (adapted from Ajzen and Fishbein, 1980) 
Theory of Planned Behaviour (TPB) 
To predict behaviours in which individuals have incomplete volitional control, the Theory of 
Planned Behaviour (TPB) was developed as an extension to the earlier TRA (Figure 6). Ajzen 
(1998) described the aspects of behaviour and attitudes as being in a range from one of little 
control to one of greater control. To balance these observations, Ajzen (1998) added the 
concept of perceived behavioural control to the TRA to cover non-volitional behaviours for 
predicting behavioural intention and actual behaviour. Perceived behavioural control is an 
individual perception on how easy or difficult it will be to perform the behaviour (Ajzen, 1991) 
and it is determined by control beliefs and perceived power. If a person holds strong control 
beliefs about the existence of factors that will facilitate behaviour, then the individual will have 
high perceived control over behaviour. Conversely, the person will have a low perception of 
control if she holds strong control beliefs that impede the behaviour. This perception can reflect 
past experiences, anticipation of upcoming circumstances, and the attitudes of the influential 
norms that surround the individual (Mckenzie and Jurs, 1993). 
The TPB has been tested in many studies. Native American boys and girls, ages 9–18 years 
old, were given a self-administered survey to assess eating behaviour using the TPB constructs 
such as intention, attitude, subjective norm, barriers, self-efficacy, and perceived behavioural 
control (Fila and Smith, 2006). Results showed that no association was found between intention 
and healthy eating behaviour. However, independently healthy eating behaviour was correlated 
with barriers, attitude, perceived behavioural control, and subjective norm. The most predictive 
barriers to eating healthy included the availability and taste of foods. Girls' eating behaviour 
was most predicted by barriers. 
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Figure 6. Theory of Planned Behaviour (adapted from Ajzen, I. 1991) 
In a study based on TPB, Brug with colleagues have showed that a majority of Dutch adults 
had positive attitudes, subjective norms and perceived control to eat a low fat diet, and that 
these presumed determinants were highly associated with the intention to eat a low fat diet 
(Brug et al., 2005). More than 80% of the Dutch adult population were eating a diet higher in 
more fat than the official Dutch recommendation at that time (fat intake below 35 % of total 
energy intake fat). Thus, it appeared that the conditions for encouraging the Dutch population 
to eat less fat were very positive. Most people incorrectly thought their diet was already low in 
fat, and had positive attitudes, perceived norms, control beliefs and intentions to keep eating 
what they already did (Brug and Kok, 1995). The study by Sunhee and colleagues (2014) used 
TPB to investigate the intention to consume processed foods among adults in South Korea. 
They found that if processed foods are available, and people have both, a positive attitude and 
approval of friends (subjective norm), they will by the processed food. 
2.4 Behaviour change 
Bringing about behaviour change (from health impairing to health enhancing) is a particular 
challenge and has been addressed by specific theoretical approaches. Whilst the theories 
seeking to explain health behaviours, can be applied to the issue of changing behaviour, some 
models specifically study the behaviour change process, and acknowledge that it may occur 
gradually. 
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2.4.1 The Transtheoretical or Stages of Change (SOC) Model  
Prochaska and DiClemente (1984) observed in their work as psychotherapists that people 
seemed to go through similar stages of behavioural change, regardless of what 
psychotherapeutic approach was used. This model has been the basis for developing effective 
interventions to promote health - behaviour change and describe how people modify problem 
behaviour or acquire a positive behaviour.  The transtheoretical model is a model of intentional 
change and it focuses on the decision making of the individual rather than social and biological 
influences on behaviour (Velicer et al., 1998; Scholl, 2002). Also, the transtheoretical model 
may help to explain differences in an individual’s success during treatment for a range of 
psychological and physical health problems and is considered by many to be the dominant 
model in health psychology (Armitage, 2009). 
Prochaska and DiClemente (1984) described these changes in a transtheoretical model with 
two basic elements: stages of change, and processes of change. The SOC model conceptualizes 
behaviour change as a staged process and distinguishes between different motivational phases 
ranging from "pre-contemplation" to "action," when the individual finally makes the behaviour 
change. The model describes five stages that are defined in terms of an individual’s past 
behaviour and his or her plans for future action, i.e. an individual’s readiness to change problem 
behaviour. Progression through the stages is cyclical, not linear. This is because initially many 
individuals relapse on their change efforts and do not successfully maintain their gains the first 
time around. 
Pre-contemplation stage: in this stage individuals do not perceive they have a problem, they 
are not ready to change and have no intention of taking action in the foreseeable future (usually 
measured as the next 6 months) (Prochaska et al., 1992; Prochaska and Velicer, 1997; Scholl, 
2002). The individual may be at this stage because he or she is uninformed or under informed 
about the consequences of a given behaviour. An individual may have tried to change a number 
of times and has become demoralized about the ability to do so. Individuals tend to avoid 
reading, talking, or thinking about their high-risk behaviours In other theories, they often are 
characterized as noncompliant, resistant, unmotivated, or not ready for treatment. In fact, 
traditional treatment programs were not ready for such individuals and were not motivated to 
match their needs.  
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Contemplation stage: in this stage people is aware that they have a problem, they are thinking 
about change and they intend to take action in the next 6 months (Patten et al., 2000; Velicer 
et al., 1998). However, they are not fully committed to the idea, such as the love-hate 
relationship that addicts can have with their substance of choice. For example, without 
professional treatment, less than 50% of smokers in contemplation of intending to quit for good 
in the next 6 months will quit for 24 hours in the next 12 months (Prochaska, 2008).  
Preparation stage: in this stage an individual is ready to change, intends to take action in the 
immediate future (usually measured as the subsequent month) and may have begun to take 
action. Such an individual typically has taken some significant action within the preceding 
year. He or she generally has a plan of action, such as participating in a recovery group, 
consulting a counselor, talking to a physician, buying a self-help book, or relying on a self-
change approach. These individuals tend to change behaviour within the next month and may 
have already initiated some behavioural changes.  
Action stage: during the action stage, an individual makes changes that have happened for less 
than 6 months. It is often strengthened by making a public statement that they are going to 
implement their plans. The new behaviour needs to be monitored, the effort has to be evaluated 
and if necessary adjusted to be more effective.  
Maintenance stage: in this stage individuals staying on track, working to prevent relapse, 
remains free of the problem and they continue the new behaviour for more than 6 months. The 
new behaviour becomes easier to perform and is not under constant threat from internal urges, 
or external influences.  
Termination stage: this is the stage at which individuals have zero temptation and 100% self-
efficacy. No matter what situation they face, they are confident they will continue their health 
behaviour and not relapse to unhealthy alternatives.  
The SOC model has been applied primarily on the cessation of addictive or negative health 
behaviours such as smoking, but has also been tested in the encouragement of exercise, low-
fat diet, weight control, medical compliance and stress management (Andersen and Keller, 
2002; Prochaska and DiClemente, 1982, 1983; Marshall and Biddle, 2001; Prochaska et al., 
1994; Rodgers et al., 2001).  Criticisms of the approach suggest that the SOC model was 
developed around changing single behaviours, such as smoking cessation, and does not clearly 
account for changing multiple related behaviours, such as changing parenting styles (Adams 
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and White, 2005). Moreover, identifying the stage of change depends almost entirely on an 
individual’s self-assessment, rather than standardized measures. Littell and Girvin (2002) 
published a review of 87 studies using the SOC model and concluded that there was no 
evidence to support the assertion that there are consistent stages of change across a range of 
situations, problem behaviours, and populations. Also, there is no conclusive evidence that 
change occurs in stages, rather than as a continuous process. Moreover, there are no known 
studies that follow the progression through all five stages. Furthermore, SOC provides little 
information on how people change and why only some individuals succeed (Armitage and 
Conner, 2000). Kraft and colleagues (1999) suggested that the SOC could be reduced to only 
two stages, pre-contemplation and one that includes the rest of the stages.  West (2006) reported 
that changes between stages may happen so quickly as to make the stages unimportant.  A need 
has also been identified for more attention to measurement, testing issues and definition of 
variables and causal relationships. The coverage and type of processes included may also be 
inadequate (Sutton, 1997). 
2.4.2 Health Action Process Approach (HAPA) 
HAPA is a psychological theory of health behaviour developed by Schwarzer (1992, 2008) and 
it facilitates an understanding of health behaviour change both in terms of predictors of 
behavioural intentions and the mechanisms or strategies that translate such intentions into 
actual behaviour. It is an integrated model of social-cognitive theory (Bandura, 1986), the 
Theory of Reasoned Action (Fishbein and Ajzen, 1975) and the volition theories (Heckhausen 
and Gollwitzer, 1987) as applied to health behaviour (Schwarzer et al., 2008). The HAPA can 
be viewed as a simplified stage model with two general stages: 1) preintentional motivation 
stage, which culminates in the formation of a behavioural intention either to change risk 
behaviour or to adopt a preventive measure and, 2) postintentional volition stage, in which an 
individual attempts to make the change to his or her behaviour as well as persist in those 
changes over time leading to the actual health behaviour. In the preintentional motivation stage 
an individual develops an intention to change behaviour based on three beliefs: a) risk 
perceptions or an individual’s perceptions of vulnerability for a certain condition or disease; b) 
favourable outcome expectancies or an individual’s evaluation and balancing of pros and cons 
of a certain behaviour and outcome; and, c) perceived self-efficacy i.e. the individual’s about 
his/her  beliefs about his/her own capability to accomplish a certain task by his/her own actions 
and resources even in the face of obstacles or barriers (Schwarzer et al., 2003). 
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The HAPA has five major assumptions that distinguish it from other models. First, the 
framework includes both motivation and volition stages. People develop goals and intentions 
in the motivation stage, and then pursue goals, initiate, and maintain an action in the volitional 
stage. Second, the volitional stage contains two groups of people, which are characterized by 
different psychological states: those who have yet to translate their intention into action and 
those who have. Third, post-intentional planning is considered a volitional mediator between 
intentions and action (Gollwitzer and Sheeran, 2006). Fourth, the framework includes two 
kinds of mental stimulation: action and coping. Fifth, perceived self-efficacy is required 
throughout the change process, and differs functionally from stage to stage. 
The HAPA has been successfully applied to predicting and modifying a relatively wide range 
of health behaviours among diverse populations, including: physical activity (Gellert et al., 
2011; Parschau et al., 2014; Schwarzer, Lippke, and Luszczynska, 2011); dietary behaviours 
(Renner et al., 2008); orthopedic and cardiac rehabilitation (Fleig et al., 2011; Lippke, 
Zieglemann, and Schwarzer, 2005; Sniehotta, Scholz and Schwarzer (2005). Also, HAPA is 
useful in explaining some other behaviour such as smoking, dental flossing, breast cancer 
screening and seat belt use (Scholz et al., 2009; Gutiérrez-Doña et al., 2009; Luszczynska et 
al., 2010; Ziegelmann and Lippke, 2007). A main criticism of the HAPA approach is that it 
does not consider the social and environmental factors that play in predicting health behaviour.  
2.5 Barriers to health behaviour change 
Many difficulties are associated with changing unhealthy behaviours. These barriers are often 
mixtures of behavioural, emotional, situational, cognitive, interpersonal and physiological 
factors. Olson (1992) suggested three categories of psychological barriers: 
1.Those that prevent the admission of the problem: Individuals can trivialise health risks not 
only by denying that a problem is serious if it occurs, but by deciding that their absolute risk 
of the problem is so small that behaviour change is unwarranted (Olson, 1992). If individuals 
do not feel personally susceptible to a health problem, then they are unlikely to change their 
behaviours to reduce their risk. Unfortunately, individuals are unrealistically optimistic about 
their chances of avoiding various problems. Individual’s conceptualizations of illness, 
determine, in part, how they interpret physical symptoms, whether they seek medical care, and 
whether they comply with recommended treatments. For example, many individuals delay 
seeking medical care because they attribute early signs and symptoms of a problem to a benign 
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cause. Emotions can sometimes interfere with behaviours that maintain well-being. For 
example, certain diseases are so threatening that patients are too frightened to undergo tests 
that diagnose them.  
2. Those that interfere with initial attempts to change behaviour: Some of the barriers to initial 
attempts to change include lack of knowledge, low self-efficacy and dysfunctional attitudes. 
To change an individual’s behaviour, she or he needs to know how to proceed. Furthermore, 
individuals will not undertake preventive health behaviour’s unless they are high in self-
efficacy. Bandura (1977) argued that self-efficacy is important not only for initiating behaviour 
change, but also for maintaining it over the long term. Olson and Zanna (1991) defined an 
attitude as individuals' evaluative (good or bad) judgments about identifiable aspects of the 
environment.  According to Fishbein and Ajzen (1975), the main source of attitudes toward 
behaviours is beliefs about the consequences of the behaviour. 
3. Those that make long-term change difficult: Some of the barriers to long term change include 
a cognitive or motivational drift, lack of perceived improvement, lack of social support and 
lapses or relapses. Although individuals often undertake a change in lifestyle with considerable 
enthusiasm, their beliefs and feelings tend, over time, to drift back toward original levels. 
Individuals often discontinue exercise and diets because they do not perceive improvement. 
Individuals lose enthusiasm for activities that bring no apparent benefit, especially if they 
require effort. According to Olson (1992), supportive social environment is often a crucial 
predictor of long-term success in changing behaviour. However, study by Jeffrey (2004) 
showed that perceptions of social support are not predictive of success of weight-loss 
treatments. Lapses or relapses are common with any behavioural change. However, many 
individuals take a whole or nothing approach and give up once a lapse is made. If a lapse is 
made, Marlatt and Gordon (1978) proposed that individuals' cognitive and affective reactions 
to lapses will influence whether relapse follow on. In particular, relapse is more likely when 
individuals explain their lapse in terms of internal, stable, global, and uncontrollable causes 
(e.g., lack of willpower) rather than external, unstable, specific, and controllable causes (e.g., 
unusual situational pressures). The former kinds of explanations are assumed to produce 
reactions, such as self-blame and guilt, that make it hard to recover from slipping. Research by 
Curry et al. (1987) has supported this model. Instead, individuals need to look at a lapse or 
relapse as an opportunity to review their plan and to put in strategies that will prevent future 
lapses (Olson, 1992).  
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To help people in overcoming some of these barriers, healthcare professionals need to 
understand people’s perceptions and health beliefs. After that, people should be offered 
education, motivation and support. Olson (1992) quotes evidence that giving anecdotal 
descriptions of personal experiences are more effective in promoting behaviour change than 
abstract population information.  
2.6 Conclusion 
There is no simple solution to the problem of motivating healthy lifestyles and bringing about 
favourable behaviour change. Theories from psychology may shed light on the underlying 
mental processes of individuals and wider influences (Munro et al., 2007). However, an explicit 
theoretical basis may not always be necessary for a successful intervention (Eccles et al., 2005; 
Munro et al., 2007). For example, Resnicow and Vaughan (2006) argued that some of the 
theory of behavioural change, such as the TPB and the Transtheoretical Model, are of limited 
use for healthful nutrition and physical activity promotion because behaviour change is 
influenced by a complex set of interrelated variables that it should be viewed as a chaotic. 
Moreover, behaviour change does not follow a linear pattern but rather occurs with “quantum 
leaps”. 
In recent years, however, a range of findings from experimental psychology have been 
integrated into economics to develop a new and practical approach to behaviour change. 
Behavioural economics is concerned with the way psychological, social, cognitive and 
emotional factors affect the behaviour of individuals. It challenges the classical assumptions of 
economics that individuals behave rationally and can thus offer explanations for unhealthy 
lifestyles and bringing about favourable behaviour change. Thaler and Sunstein (2008) and 
Cialdini (2007) have incorporated psychological approaches within behavioural economics to 
show how behaviour can be “nudged” by environmental factors in ways that promote good 
health and well-being.  
Education and knowledge may not work alone to change behaviour (Beukelman, 1990). Global 
evidence suggests that behaviour change is best accomplished when education is accompanied 
by policies that enable individuals to make and maintain healthy choices across their lifespan 
(Kremers et al., 2005). Providing financial incentives, which target healthy behaviour, is one 
method of encouraging the uptake of healthy behaviour (Giles et al., 2015). The implicit 
argument is that if people are paid for health-promoting behaviours, they will engage in them. 
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The transactions are more effective at changing behaviour than education alone, but the idea 
underlying these programs is that people make decisions rationally. However, several decades 
of research reveal that many of our decisions don’t reflect rational choices, but rather irrational 
thinking that occurs in predictable ways (Tversky and Kahneman, 1991). Experts in 
behavioural economics have been able to connect this predictability in order to lead people to 
make the healthful behaviours they seek, as discussed further in Chapter 3. 
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CHAPTER 3  
3 Literature Review: Behavioural economics 
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3.1 Introduction  
Behavioural economics is a subdivision of economics located on the interface with social 
psychology and neuroscience, each being concerned with the causes of behaviours and how to 
bring about behaviour change. Psychological approaches, however, as described in Chapter 2, 
focus on individual factors that affect choices such as motivations, emotions and self-efficacy. 
Behavioural economics, on the other hand, is concerned with the environment in which choices 
are made. This may be a physical, social or financial environment. The psychological and 
behavioural approaches overlap at the margins. 
Behavioural economics is an emerging scientific subdivision of economics concerned with 
empirically challenging the validity of the standard economic axioms of rationality (Oliver, 
2015).  
Classical economic theory (Smith, 1977), assumes a ‘rational economic man’ who always 
makes the most logical and rational decisions. Faced with any choice situation, the ‘rational 
economic man’ will weigh up the pros and cons of all the alternatives available to him and 
choose the one in his own best interests (i.e. will maximize his utility, in the economist’s 
jargon). In this perfect world, humans do not make mistakes or act inefficiently. The ‘rational 
economic man’ is assumed to be fully and perfectly informed, and to know what he wants and 
to have fixed preferences. Also, in making decisions, the ‘rational economic man’ does not 
take into account how other people behave, or the prevailing social norms. The formation of 
habits is also outside of neoclassical economic theory, as is that the actions of one individual 
could impact either adversely or positively on the wellbeing of others. The standard model 
assumes that people are fully capable of computing their optimum or best choice from the many 
possible options available to them, and that they will always be successful in doing this. This 
model applies to all decision making, including those related to health behaviours. 
Behavioural economics recognises that the assumptions of this classical model are far from 
reality. Although in some instances decisions are made after full reflection, others are 
impulsive. The dual process model argues that behaviour is shaped by two systems, the 
reflective, goal oriented system that uses cognition and thinking, and the automatic, affective 
system that is driven by immediate feelings (Marteau et al., 2011). When it comes to food 
choices, the reflective system would generate a rational consideration of the advantages and 
disadvantages of different options and would point individuals toward healthy eating decisions. 
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The affective system, however, which responds to environmental triggers, either physical (such 
as seeing a chocolate bar) or social (e.g. following the behaviour of peers) may often result in 
impulsive decisions and take precedence over the reflective system. Individuals are likely to 
be myopic and trade immediate sensory /hedonic pleasure for less certain long term health 
benefits (Marteau et al., 2011). With many food choices being made with the little cognitive 
involvement, people frequently eat in ways that contradict basic economic assumptions of 
rationality (Just and Payne, 2009).  
Unlike classical economic theory, behavioural economics have been based primarily on 
observations of how people behave and form judgments (Kahneman and Twersky, 1974), 
including how cognitive, social, perceptual, motivational, and emotional drivers interact to 
guide people’s decisions in everyday settings (Shafir, 2012). Adding behavioural observations 
to standard economic theory helps researchers from various fields (psychology, policy analysis, 
economics, political science, law, medicine, philosophy) to understand why actions often differ 
from what is assumed in neoclassical economics (Camerer and Loewenstein, 2000). It 
emphasises that consumers do not always have full information, and even if they do make use 
of available information they may not make choices that maximise their long term well-being 
(Price and Riis, 2012). It seeks to explain why people do not act rationally, arguing particularly 
that people are driven by social norms and what other people do (Heshmat, 2006), have 
bounded information, act impulsively and are emotional (Kahneman and Twersky, 1979). It 
assumes that people are susceptible to temptations and often pursue immediate gratification 
even if they do not prefer it in the long run (a concept known as hyperbolic discounting) 
(O’Donoghue and Rabin, 1999). Moreover, people underestimate the degree to which their 
future preferences will not match their current ones (Loewenstein, O’Donoghue and Rabin, 
2003). 
Although people may know what healthy and unhealthy behaviours are, they nevertheless 
expose themselves to risky behaviours. They may not make rational decisions because they are 
overconfident or overoptimistic that they will not suffer long term harm, or they may be 
mindless, for example, eating whatever portion size they are given (Thorgarsson and 
Kkawachi, 2013). The likelihood of such illogical risky choices and behaviours increases when 
group and collaborative situations are encountered. People often behave in public in a way that 
is different from when they are in private because they do not wish to stray from the views of 
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the group even though they know they are wrong in making their decisions and choices (Clapp 
and McDonnell, 2000).  
3.2 Policy approaches 
Policies to promote behaviour change within behavioural economics are usually categorised 
according to the degree of intervention involved.  They range from policies to support informed 
choice by the consumer (e.g. healthy eating messages, labelling), through tax/subsidy 
initiatives that alter the market environment, to ‘hard’ policies that involve elimination of 
individual choice through regulation (Marteau et al 2011; House of Lords, 2011; Capacci et 
al., 2012). Of growing interest recently has been the ‘nudge’ approach, attributed to Sustain 
and Thaler (2008). This relies on altering the ‘choice architecture’ so people make automatic 
decisions that, if they reflected, would be the choices they would like to do anyway (Oliver, 
2015). Nudging is appealing to many policy makers as it involves no legislation, regulation or 
altering of economic incentives (Marteau et al., 2011).  
3.2.1 Policies supporting informed choice 
Policies that support informed choice are based on the principal that better informed consumers 
make healthier dietary decisions. A range of initiatives is included in this category, including 
public awareness and information campaigns, nutrition education, and nutrition labelling and 
menu information (Capacci et al., 2012). These approaches tend to be relatively cheap to 
implement since they are capable of reaching a large number of people. Furthermore, they are 
viewed as being less invasive because they do not impose direct restrictions or costs on 
consumers or the food industry, making them generally more acceptable to the public. Evidence 
of effect, however, if variable, depending on the scheme details and target audience. 
Public information campaigns: Information campaigns or social marketing communicates 
general messages and are quite varied, differing in content, scale, target groups, and media use. 
Andreasen (2002) emphasized that social marketing is about changing behaviour by 
encouraging people to live a healthy lifestyle. Furthermore, Gordon et al. (2006) define social 
marketing as ‘the application of commercial marketing technologies to the analysis, planning, 
execution and evaluation of programs designed to influence the voluntary behaviour of target 
audiences in order to improve their personal welfare and that of society’. The social marketing 
is focused on voluntary change of behaviour without coercion or enforcement and recognized 
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that there must be a clear benefit for the customer if behaviour change occur (Gordon, et al., 
2006). Also, the social marketing is not focused on profit like in the private sector, but on high 
involvement decisions, e.g., giving up smoking, changing diet, or exercising more. Each of 
these decisions requires consideration and commitment and they frequently require to target 
the people in need and hard-to-reach groups in society (Hastings, 2003).  
Several European Union governments have already embarked on social marketing campaigns 
to improve diets. In the United Kingdom, for example, the ‘5 A Day Campaign’ was designed 
to increase awareness of the health benefits of fruit and vegetable consumption by providing 
clear and consistent messages usually to the general population with a focus on overweight and 
obese people (Ashfield-Watt et al., 2007). The Republic of Ireland launched in 2004 its national 
public awareness campaign to help tackle the issues of overweight and obesity. England has a 
social marketing campaign through television, web and labels to reduce salt consumption. 
Likewise, Poland has a public information campaign that aims to increase consumption of fish 
and fish products by informing the public about the beneficial effects of a fish diet on the 
functioning of the body (‘Fish affect all and everything’) Similar campaigns have taken or are 
taking place in other countries such as the United States, Australia, France, Spain, Hungary, 
Italy and Canada, among others (Fulponi, 2009). Whilst generally considered cost effective, 
public information campaigns have been observed to have a stronger positive effect on attitudes 
than on behaviour (Capacci et al., 2012; Sassi, 2009).  
Nutrition education: The main aim of nutrition education programs is to inform the public what 
constitutes a healthy, balanced diet as well as how to improve their diet and lifestyle (Brambila-
Macias, 2011). These actions may involve a variety of approaches e.g. training, seminars or 
lectures, but are typically aimed at schools (Pe´rez-Cueto et al., 2011). In Finland, nutrition is 
taught in schools as part of several courses, including home economics, biology, and 
environmental and health education. The courses aim to teach students how to choose and 
prepare healthy foods. Dallongeville et al. (2000) found evidence from his study that the 
nutritional knowledge influences food consumption. In the UK, Wardle et al. (2000) showed 
that there is a positive relationship between nutritional knowledge and intakes of fruits, 
vegetables, and fat. Kan and Tsai (2004) found that the relationship between knowledge of the 
risk of obesity and body mass index (BMI) was negative and statistically significant for obese 
Taiwanese males. Assessing the effects of state-level funding of nutrition education programs 
in the United States, McGeary (2009) found that a 1% increase in state-level funding results in 
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a 0.006% decrease in BMI per year. Sassi et al. (2009) found that adding health education 
programs, complemented by appropriate catering services within schools, increased fruit and 
vegetable intake. Overall, the literature suggests that nutrition education can have an impact on 
healthy eating, but the impact is not homogeneous throughout the population (Brambila-
Macias, 2011).  
Health psychology is devoted to understanding health behaviour and it recognised that the 
health behaviour is a complex and resistant to change (Taylor, 2003). However, there is 
empirical evidence that tailored health messages, compared to general, no tailored health 
messages, are more effective in promoting behaviour change through various mechanisms such 
as enhanced salience and stimulation of greater cognitive activity or elaboration (Latimer, et 
al., 2005).  
Nutritional labelling: Providing guidance on the nutritional content of food through nutrition 
labelling addresses the asymmetry in information between consumers and producers and is a 
means of promoting healthy eating (Raats et al., 2012). Because most adults come into contact 
with food labels while purchasing or preparing their food, the potential impact of nutrition 
labelling on nutrition knowledge and awareness is large (Weimer, 1999).  
Labelling comes in many forms, - front, back, side of the pack, and displaying the nutritional 
content through numbers, colours, or icons. The format of labels is known to affect the 
effectiveness of the message (Raats et al., 2012). A study examining consumer attention to and 
use of three different nutrition labelling schemes (logo, multiple traffic-light label and nutrition 
table) in different settings showed that consumers evaluate the nutrition table most positively, 
but it receives little attention and does not stimulate healthy choices. Traffic-light labels, and 
especially logos, are most effective at enhancing healthy product choice, even when consumers 
are put under time pressure (Van Herpen and Van Trijp (2011). When use of calorie content 
and negative nutrients was manipulated on labels of sweet and savoury snacks, the 
healthfulness of consumers’ choices was not affected, but the use of colour coding was 
effective at increasing healthy choices (Aschemann-Witzel et al., 2013). A traffic light system 
in a large hospital cafeteria was also successful at directing customers away from unhealthy 
choices (Thorndike et al., 2012).  
Evidence suggests, however, that only about two thirds of consumers actively read labels (Vos 
et al., 2010). When consumers have health goals, this tends to increase attention to and use of 
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nutrition labels, especially when these goals concern specific nutrients. The perception of the 
back-of-pack information is likely to be dependent on a consumer’s motivation and ability to 
process nutrition information and the extent to which they use nutritional content as a criterion 
in decision-making. In the case of front-of-pack nutrition information, exposure might be 
incidental and perception will be affected by the extent to which the label draws attention 
(Raats et al., 2012).  
Nutrition and calorie information in other settings: Menu labelling in restaurants and cafeterias 
is another form of labelling that has been introduced recently (Mazzocchi et al., 2009) and is 
gaining popularity in Europe and in the United States. Although it has been mandated in some 
areas, there is no evidence that it is cost effective (Capacci et al., 2012). Early evidence from 
the US indicated that consumers’ choices were influenced by menu calorie labelling, but no 
change in calories purchased results (Elbel et al., 2009). However, as well as providing 
consumers with more information to encourage them to choose healthier options, the owners 
of the catering establishments are incentivized to offer a broader choice of items, including 
more opportunities for healthy eating.  
Point of purchase product health information in supermarkets and grocery stores, such as shelf 
tags, posters, brochures, are another means of giving information to consumers but are in many 
cases a promotional device. They have not been shown to have a strong effect on sales of the 
targeted products, although the impact has been shown to be greater if they are in place for a 
longer period of time and if they are accompanied by other promotional activity (Van t’ Riet, 
2012).  
Conclusion: Ensuring that consumers have a sound understanding of the importance of 
nutrition for lifelong health, and what having a healthy diet entails, is a necessary pre-requisite 
to for healthy eating. Having the knowledge, however, is not a sufficient condition to ensure 
healthy behaviours will be followed, or that behaviour change can be achieved.  Providing 
consumers with more information to improve their choices may impact awareness, attitudes 
and knowledge, but evaluations tend to be short term, and sustained effect on health outcomes 
are uncertain (Capacci et al., 2012; Sassi, 2009).  
Behavioural economists point out three reasons why improving access to information might 
not promote healthier food choices, and hence why the effects of information provision are 
likely to be modest. First, individuals tend to overeat due to self-control problems and 
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information is not able to address this issue (Lowenstein, 2011). Second, people have only a 
limited attention span and time to process information and compare options so they may not 
make rational choices. Third, nutritional information could produce unexpected effects, for 
example, by promoting higher calorie intake. Hence, ‘nudging’, an approach that works 
through the automatic/affective system has gained momentum as a means of encouraging 
healthy behaviours.  
3.2.2 Nudging 
Behavioural economists have proposed a new approach to behaviour change policy that is not 
based on information but on incentives and other nudges. The ‘nudge’ approach attributed to 
Sunstein and Thaler (2008) works on environmental cues that trigger healthy impulse 
behaviours. It involves changing the ‘choice architecture’ (context of the environment) so 
people make automatic decisions that, if they reflected they would like to do anyway (Oliver, 
2015). Nudges are effective at increasing unhealthy behaviours, e.g. food packaging that 
attracts consumers to unhealthy products, so use of nudges in behaviour change policy seeks 
to harness this power, but in a positive way. The concept draws on behavioural economics, 
social psychology and neuroscience to gain an understanding of why people deviate from 
rational behaviour (Marteau et al., 2011) Nudge theory is often described as a multidisciplinary 
approach to the applied science of human behaviour. In essence, it suggests that positive 
reinforcement of behaviours, coupled with hints and suggestions, can subconsciously influence 
motivation and decision processes. 
Many types of nudges have been identified, including, in the area of food choice, changing 
defaults (e.g. provide salad instead of chips), offering more healthy options and making them 
more visible and easier to access, and providing information about what others are doing, 
termed, social norm feedback (Marteau et al., 2011; Price and Riis, 2012). Nudge interventions 
have been defined as those that involve altering the properties (ambiance, functional design, 
labelling, presentation, sizing) and/or placement (availability, proximity) of objects or stimuli 
so that individuals are primed and prompted to make healthy choices with minimal conscious 
engagement (Holland et al., 2013). Changing choices using nudges has also been described as 
using the ‘CAN’ approach. Choices must be: Convenient (cognitively and physically) to see, 
order, pick up, consume, Attractive in appearance and price, and perceived Normal to order, 
purchase, secure and eat (Wansink, 2015).  
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Any aspect of the environment that influences a desired behaviour, and makes that action more 
likely to occur is considered a successful nudge.  A nudge is considered maximally effective if 
individuals make decisions without even being aware they have made it. A number of examples 
of successful nudges in the area of food choice have been recorded, although a need for more 
robust studies has also been noted (Nornberg et al., 2015). A verbal prompt from a cafeteria 
worker has been found to increase the number of children eating fruit from 60 to 90% 
(Schwartz, 2007). Similar to a verbal prompt, a visual cue (photographs on children’s trays of 
vegetables) has been shown to encourage more children to take vegetables and thus increased 
consumption (Reicks et al., 2012). Point of sale materials such as shelf tags, posters, banners, 
and floor stickers have been successfully used in food shops and restaurants to influence 
decisions in favour of healthier food choices (Skov et al., 2012). For example, pictures of fruit 
and vegetables on supermarket trolley has been associated with increased sales of those items 
(Todd et al., 2011). Point-of-purchase interventions have also increased healthful snack 
selection by college students (Buscher et al., 2001). Signage has been found more effective 
when placed at the cafeteria entrance and when colourful and showing a picture of the targeted 
food (David et al., 2007).  
Prominence of display and presentation of products are further examples of nudges that have 
also been shown to affect choices, including increasing fruit selection in a school cafeteria 
(Wansink, 2011), and rearranging fruit placement across lunchrooms increased the amount of 
fruit bought by children in US schools (Just and Wansink, 2009). Manipulating the variety of 
products on sale to provide healthier options also increases the take up of nutritious choices 
(Skov et al., 2012). A laboratory experiment giving participants one additional vegetable to 
choose from increased the total as well as the relative energy served with vegetables (Bucher 
et al., 2011). When people were offered an assortment of three different flavours of yogurt as 
opposed to one, yogurt consumption increased by 23 % (Rolls et al., 2005). Similarly, each 
additional option of fruit or vegetable (e.g. banana or orange versus just orange) increased the 
fraction of children actually eating fruits or vegetables by 3.3% (Just and Price, 2011). 
Although manipulation of portion size is cited as another nudge, evidence on effectiveness is 
inconclusive (Skov et al., 2012).  
Libertarian paternalism: A nudge is ‘any aspect of the choice architecture that alters people’s 
behaviour in a predictable way without forbidding any options or significantly changing their 
economic incentives’ (Sustein and Thaler, 2008). The choice is actively guided in the best 
40 
interests of individuals, although they remain free to behave differently. This is termed 
‘libertarian paternalism’; private or public institutions frame options that will promote people’s 
welfare, but people do not have to take them (Thaler and Sunstein, 2003a; Oliver, 2015). The 
libertarian paternalists wish to protect choice because they do not believe that all apparently 
ill-informed behaviours are necessarily mistakes. For example, Sunstein (2013) argues that 
with respect to ‘present bias, our short-term goals might be a large part of what makes life 
worth living’. In nudge policy, there should be no burden on those who choose their pre-
existing behaviours rationally and wish to continue with them. 
Libertarian paternalism falls between the extremes of top-down command and control and 
unrestricted libertarian market capitalism. It rules out financial incentives (viewed as ‘shoves’) 
and regulations or bans (‘budges’) as such coercive (or hard) paternalism does not protect 
liberty (Oliver, 2015). The essence of the approach is that behavioural economic insights can 
and should inform the design of the ‘choice architecture’ so that more people make automatic 
decisions that they would like to make, but due to the bounds of their rationality, and human 
error, ordinarily fail to do (Thaler and Sunstein, 2003). It is intended to steer individuals 
towards what they themselves judge to be best for their well-being without forcing anyone to 
do anything.  
The concept of libertarian paternalism and its application in the form of nudges has attracted 
the attention of policy forums (e.g. King’s Fund) and governments in a number of countries. 
In contrast to the usual ways of trying to alter behaviour, such as incentives and bans, it is 
presented as non-regulatory, easy and cheap to implement (Alemanno and Spina, 2014). 
Moreover, nudges towards the ‘right’ behaviour are less prone to resistance from groups or 
individuals than direct instruction or overt enforcement. The right-of-centre coalition 
government in the UK offered the nudge approach as a means of achieving policy goals cheaply 
and effectively whilst reducing regulatory burdens on business and society (Behavioural 
Insights Team, 2010). To capture the essence of nudging policy, the Prime Minister’s 
Behavioural Insights Team, or ‘Nudge’ Unit, developed the acronym MINDSPACE 
(Messages/communication of information; Incentives; Norms; Defaults; Salience, drawing 
attention to what seems reasonable; Priming with incidental cues; Affect, how emotions shape 
activity; Commitment; Ego, acting in ways to make us feel better) (Dolan, 2010). In France, 
the Prime Minister’s Centre for Strategic Analysis provided guidance on using behaviour, 
cognitive and neuroscience to improve public health prevention (Oullier, 2010). President 
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Barrack Obama launched the White House’s Social and Behavioural Science Team (SBST), a 
cross-agency effort to bring behavioural science research into the policymaking process to 
better serve the American people (Obama, 2015). 
When it comes to food choices, research has shown that individuals rely heavily on subtle 
external cues or nudges that influence what and how much they eat (Thaler and Sunstein, 2008).  
Restaurants and grocery stores capitalise on the impulse nature of purchase by strategic 
placement of items, changing superficial characteristics such as packaging and other sensory 
aspects that affect food choices.  Automatic responses to such contextual cues mean that food 
consumed away from home tends to be nutritionally inferior and also that changing the 
environment is an important public health policy tool (Cohen and Babey, 2012). Despite the 
appeal of nudging in policy circles, evidence of effectiveness is weak, especially relating to 
sustained behaviour change and health impact at the population level (Marteau et al., 2011). 
Although it is suggested that nudging offers good value-for-money, this cannot be assumed as 
the cost effectiveness of nudges has not been evaluated (Dolan et al., 2010). Some researchers 
argue that nudging should not be a significant policy tool (Selinger and Whyte, 2012) and that 
financial incentives and regulation are more effective tools for bringing about behaviour 
change. It may be necessary to legislate for nudges e.g. that use of lower fat milk is the default 
in coffee shops (Marteau et al., 2011). ‘Hard’ paternalists believe it is permissible to interfere 
with individual choices, and advocates use of bans (e.g. on smoking), on the grounds that 
libertarian paternalistic interventions will be insufficiently effective and that individuals should 
be prevented from ‘knowingly and willingly doing what she chooses to do because she does 
not choose what others judge to be in her own interest’ (Conly, 2013). 
Finding out whether nudging really works is challenging. First, there is no precise operational 
definition of nudging (Marteau et al., 2011). In addition, there are not enough data available on 
the long term effects health outcome and sustainability of nudging interventions (Marteau et 
al., 2011), and these data are difficult to collect. Systematically structuring of a wide variety of 
nudging interventions and testing cost effectiveness using randomised trials is required to 
inform policy (Alcott and Mullainthan, 2010; Volpp et al., 2009). There is a need to examine 
the different nudges on a process level, as well as with regard to design, cost and external 
validity, i.e. it is important to understand the underlying mechanisms and whether nudges 
operate for the reasons people think they do (Ly et al., 2013).  
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3.2.3 Policy actions aimed at changing the market environment 
Changes to the market environment relate to fiscal measure that alter the prices of foods, by 
taxes or subsidies, in order to affect consumption. This approach may be more intrusive, but 
also potentially more effective (Bramblia - Macias et al., 2011). The law of demand states 
that the quantity of a good demanded moves in the opposite direction to price. This 
effect is observed in the traditional ‘downward slope of demand curve’ (Andreyeva et al., 
2010). Consumer response to price changes, at either the individual or market level, depends 
on the price elasticity of demand. When the demand is elastic (the absolute value of price 
elasticity is greater than 1.0), an increase (decrease) in price leads to a more than proportionate 
decrease (increase) in the quantity purchased.  In contrast, if the demand is inelastic (the 
absolute value of price elasticity is less than 1.0), then an increase (decrease) in price leads to 
less than proportionate decrease (increase) in the quantity purchased (Andreyeva et al., 2010). 
The price elasticity of demand is determined by many factors: demand is likely to be more 
elastic immediately after the price changes (before consumers are conditioned to the new level), 
if substitutes for the product are available and if the product takes a large share of the 
consumer’s income (Andreyeva et al., 2010). 
This relationship between price and demand provides support for the idea that increasing the 
cost of less healthy food alternatives (a tax) will reduce their purchase and consumption, just 
as decreasing the cost of healthier foods (through a subsidy) will increase their purchase and 
consumption. However, the effectiveness of a tax or subsidy, will depend on the price elasticity 
of demand for the product (Madore, 2007). In general, basic food items are considered 
necessities and are not candidates for taxation since low income families would be adversely 
affected. Research has shown absolute values for the price elasticity of demand for food items 
ranging from 0.27 to 0.81 with the highest elasticity for food away from home, soft drinks, 
juice, meat, and fruit and the most inelastic demand for eggs (Andreyeva et al., 2010). Other 
cross-sectional research using survey data has also found that food expenditures were generally 
price inelastic, with the demand for some items approaching unit elastic (Huang and Lin, 2000). 
The potential justification for selective use of taxes (and subsidies) targeting certain unhealthy 
(or healthy) foods lies in the potential for encouraging health promoting eating behaviours. 
However, if consumer responsiveness are low, the impact of economic instruments is 
dampened (Goodman and Anise, 2006). Even so, some improvements in the right direction 
could be made. 
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Regarding foods that might be suitable for taxation (unhealthy) or subsidy (healthy), research 
has found that all chips, and other salty snacks tended to be inelastic goods, suggesting taxes 
would not be very effective in reducing consumption (although would generate income) 
(Kuchler et al., 2004). Controlled laboratory experiments manipulating the prices of healthy, 
low energy-dense foods compared with unhealthy, energy-dense foods found that purchases of 
both types of foods by youths were price elastic suggesting behaviours of this group could be 
influenced by fiscal measures (Epstein et al., 2006). Purchases of low energy-dense food by 
mothers, on the other hand was inelastic and the demand for high energy-dense food was 
roughly unit elastic (a given price change resulted in a roughly equal proportionate change in 
demand) (Epstein et al., 2007). Changes in the price of one product, however, cannot be 
considered in isolation as they are likely to have repercussions on the demand for other related 
foods. A cross-sectional study of adolescents found that higher prices for fast food were 
associated with increased fruit and vegetable consumption (Powell et al., 2007). 
The ultimate aim of altering consumption through price manipulation, however, is to impact 
health and this is much more difficult to show because of the time lags involved, and the 
possible influence of other extraneous factors. For this reason, simulation studies are often used 
to model the long term health outcomes.  
Price reductions (‘thin’ subsidy): A number of controlled field experiments suggest that 
significantly lower prices result in increases in the consumption of healthy food. For example, 
lowering fresh fruit and salad bar prices in a cafeteria setting by 50% led to a threefold increase 
in sales (Jeffery et al., 1994), and in a high school cafeteria, when the prices of baby carrots 
and fresh fruit decreased by 50%, sales doubled and increased fourfold respectively (French et 
al., 1997). An experiment that reduced restaurant prices of targeted low-fat items such as grilled 
chicken sandwiches, salad with grilled chicken and vegetable soup also showed on average an 
increase in the sales of these items of 257% (Horgen and Brownell, 2002). A 50 % reduction 
in low-fat snack vending machine prices showed an 80% increase in sales (French et al., 1997). 
Fruit intake increased by about 30% in hospital cafeterias when the price was lowered by 15-
25% (Lowe et al., 2010). Most studies adopted a fixed subsidy level that did not vary across 
groups or over time. There are two exceptions. First, French et al., (2001) showed that lowering 
the prices of low-fat vending snacks by 10%, 25%, and 50%, sales of low-fat snacks increased 
proportionally by 9%, 39% and 93%, respectively. Second, An et al., (2013) reported a 10% 
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and 25% discount on healthier food purchases were associated with an increase in daily 
fruit/vegetable intake by 0.38 and 0.64 servings, respectively. 
To estimate the likely impact on health outcomes of subsidies on fruit and vegetables, Cash et 
al., (2005) used a health risk production function. They found that the cost per life saved from 
the subsidies on fruits and vegetables compared favourably to other policies used to promote 
fruit and vegetable consumption. Also, they estimated the health benefit of the ‘thin’ subsidy 
using epidemiological evidence on the efficacy of fruits and vegetables. Their simulations 
showed that a 1% decrease in the price of vegetables and fruits could be associated with almost 
10,000 prevented cases of coronary heart disease and ischemic strokes in the United States 
Asfaw (2007) estimated that lower prices on healthier foods such as fruit, milk, and eggs are 
associated with a lower body mass index (BMI) among mothers in Egypt. Also, lower prices 
of energy-dense food items such as sugar and oil were associated with a higher BMI.  The study 
by Gelbach and colleagues (2009) showed that there is a positive relationship between the 
relative prices of healthful foods and BMI, i.e., lower prices of healthy foods were associated 
with lower BMI. 
Price increase (‘fat’ tax):Taxes on unhealthy foods, such as those high in salt, fats and sugar 
content, are receiving increased attention, particularly in high and middle-income countries 
where obesity and non-communicable diseases (such as Type 2 diabetes, heart disease, cancer, 
hypertension and osteoporosis) are growing health problems with considerable implications for 
the health budget (Mytton, Clarke and Rayner, 2012). Such taxes are referred to as ‘snack’ 
taxes, or ‘fat’ taxes (Caraher and Cowburn, 2005). It is argued that in addition to reducing 
consumption of an unhealthy item, revenue can be raised to help pay for the treatment of diet-
related diseases, or to subsidise the price of healthier options (Madore, 2007). Several studies 
in various countries have estimated the income generating impact of ‘fat’ taxes and found these 
to be considerable (Gustavsen and Rickertsen 2011; Brownell et al., 2009; Gabe, 2008). 
Parallels are drawn with the taxes imposed on tobacco and alcohol which have been 
implemented into public policy for a number of years and used successfully in the UK to reduce 
consumption and improve health (WHO 2010; Institute of Alcohol Studies and Tax, IAS, 
2003). 
Countries such as Australia, Canada, Finland, Norway and some states of the United States 
impose relatively small taxes on unhealthy foods, e.g., carbonated beverages containing sugar 
and products high in salt (Jacobson and Brownell, 2000; Stenberg et al., 2010; Chriqui et al., 
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2008). The United Kingdom, Ireland, and other European Union countries impose VAT on 
certain food products such as soft drinks, snack foods, and sweets/confectionary (Caraher  and 
Cowburn, 2005; Leicester and Windmeijer, 2004). The most advanced policy proposal was 
that of the Danish government, which, in 2011, implemented a new tax on food products such 
as meat, dairy products, animal fats and vegetable oil with the saturated fat content above 2.3%. 
This policy was, however, abandoned after 15 months due to continuing opposition from the 
food industry and because the revenue raised was less than expected (Bodker et al., 2015). 
More recently, Mexico has introduced a sugar tax on sweetened drinks and calorie dense foods.  
In the first year of operation (2014), purchases of sugar sweetened beverages fell by 6% and 
purchases of untaxed beverages increased.  The behaviour of lower income groups was affected 
the most. Mexico has a serious problem with rising obesity rates and it is hoped that the sugar 
tax will have positive health outcomes in the future (Colchero et al., 2016).  
The recent experience in Mexico confirms the findings of other studies showing that carbonated 
beverages containing sugar have a relatively high elasticity compared to general food products 
due to the availability or alternative beverages (Andreyeva et al., 2010). A point-of-purchase 
intervention in a hospital cafeteria also found sales of regular soft drinks decreased significantly 
when their price increased by $0.45 or 35% (Block et al., 2010). A modelling study, however, 
that took  simulation beyond the effect of the tax on consumption to estimate its impact on 
health outcomes, predicted that taxes on sugar sweetened drinks would have only modest 
effects on obesity rates (Schroeter et al., 2008, Briggs et al., 2013). Other simulation 
approaches have also suggested that fat taxes and thin subsidies can change nutrient intakes, 
although the resulting reductions in the relative risks for coronary heart disease and cancer 
result in minimal changes in health outcomes (Arnoult et al., 2008). Similarly a snack tax was 
shown to not impact overall diet sufficiently to affect health (Kuchler et al., 2004). Other 
research has suggested that whilst a fat tax could produce some health benefits it may also have 
some unexpected associated outcomes such as an increase in salt intake and higher mortality 
(Mytton et al., 2007). 
Although much attention has been given to increasing taxes on unhealthy foods and reducing 
prices on healthy foods as a method of regulating people’s diet and improving health, very little 
is known about the impacts of these economic measures on the welfare of the population as a 
whole (Salois and Tiffin, 2010). From a classical welfare economics perspective, taxes on 
unhealthy food are generally considered to be highly regressive because it affects low-income 
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households (which spend a higher proportion of their income on food) more than high-income 
households. This is especially the case when the tax targets for energy-dense, nutrient-poor, 
fatty foods which are disproportionately consumed in low-income households.  A study by 
Drewnowski and Specter (2004) finds that people in the United States who are with the least 
education and the highest poverty rate are more likely to be obese and with diagnosed type 2 
diabetes. This coincides with Dowler’s concept of ‘food poverty’ where in developed country's 
households living on low wages have lower nutrient intakes and worse dietary patterns than 
households in a better economic position (Dowler, 2003). 
Chouinard and colleagues (2007) examined the welfare effects of a ‘fat’ tax on various dairy 
products. Based on a 10 % tax rate, they calculate that the ‘fat’ tax is highly regressive with 
negative welfare impact on low-income households. Allais and colleagues (2010) calculated 
that a 10 % tax on foods in the cheese and butter is the tax regressive as well. However, from 
a public health perspective, taxing unhealthy foods will reduce diet related chronic diseases 
such as type 2 diabetes, increase nutrient intakes, and improve dietary and consumption 
patterns, particularly in the low - income households. A ‘fat’ tax will have a negative welfare 
effect in terms of regressive wealth redistribution and also have a positive welfare effect in 
terms of progressive health redistribution so there is a health-wealth trade-off to a fiscal food 
policy (Salois and Tiffin, 2010). 
Conclusion: An economic argument in favour of fiscal measures is that they correct market 
failures. In particular, the social cost of overweight and obesity can be addressed through ‘fat’ 
taxes with the revenue used to pay for treating obesity-related conditions (Brownell et al., 2009; 
Cash and Lacanilao, 2007). Evidence of the effectiveness of fiscal measures is, however, weak 
(Capacci et al., 2012). Moreover, some studies indicate that large changes in taxes may be 
needed to have an impact (Mytton et al., 2007; Mytton et al., 2012; Fletcher et al., 2010; 
Andreyeva et al., 2010). The distributional impact of taxes is a burden on low income 
customers, but the potential health benefits are largest because this group tends to consume 
more ‘unhealthy’ foods and their purchasing are more responsive to price (Brambila - Macias 
et al., 2011; Smed et al., 2007). There is also concern that fruit and vegetable subsidies may be 
regressive to lower income groups who consume less of these products than higher income 
customers and so will benefit less (Tiffin and Arnoult, 2011).  
Practical issues also affect the use of fiscal approaches. First, in order to appropriately set the 
tax or subsidy, certain information such as the definition of ‘healthy food,’ ‘unhealthy food,’ 
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or cutoffs for ‘healthy levels’ of specific nutrients should be available, and estimates of the 
price elasticity of demand are needed to predict the impact. Second, the administrative costs 
related to monitoring and implementation of fiscal measures, higher requirements for 
documentation, etc. are not inconsequential. Third, possible adverse impacts through the 
substitution of other products may not be fully anticipated in the planning stage. Finally, taxes 
have a regressive effect by hitting low income groups the hardest (Leicester and Windmeijer, 
2004). 
Empirical evidence provides moderate support for fiscal interventions. Consumers report that 
cost is a significant factor in food choice and that their behaviour would be sensitive to tax and 
subsidy manipulation (Ni Mhurchu et al., 2012), and systematic reviews of various empirical 
studies confirm that taxes and subsidies have a consistent effect on consumption (Thow et al., 
2014; Epstein et al., 2012). The effect on nutrient intakes is, however, mixed (Epstein et al., 
2012), and the impact on health outcomes (estimated through simulation approaches) is 
projected to be small (Powell and Challoupka, 2009) unless very large tax / subsidy changes 
are put in place (Mytton et al., 2012). 
Continuous interest exists in the health sectors in understanding the effectiveness of fiscal 
policy on health-improving activities with positive health outcomes. However, additional 
research is warranted to better reveal the effects of these instruments on the individual’s 
behaviour, and consequently their role in reducing diet-related chronic diseases and the trend 
toward obesity and overweight individuals. (Thow et al., 2014). They do not address the 
problem of poor diet due to impulsive buying, lack of self-control or social influences 
(Papadopoulou et al., 2014) and are unlikely to have the impact of harder regulatory approaches 
which directly impact behaviours. 
3.2.4 Regulation 
As mentioned earlier, ‘libertarian paternalism’ direct people towards the best for their well-
being without forcing anyone to do anything. In contrast, Conly (2013) believes that the 
libertarian paternalistic interventions with retaining freedom of choices would be less effective 
and she calls for the explicit regulation of individual behaviour where the perceived benefits of 
regulation of individuals outweigh the perceived cost (e.g.,  a ban on smoking). Also, regulation 
is justified by some in the interests of protecting individuals from doing harm to themselves or 
to others, and particularly if the resulting harm imposes costs on society (e.g. paying for the 
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health care in obesity-related diseases).Interventions of these types are sometimes called shoves 
or coercive paternalism.  
Regulation of school/canteen meal: There are several different ways in which governments can 
regulate to improve the nutritional quality of food provided to consumers, or to influence food 
choice by consumers. Regulation of food provision in public-sector establishments such as 
schools, workplaces, hospitals, etc. is a commonly used approach (EU Commission, 2010). 
The control of vending machines and the provision of free fruit in schools, along with the 
regulation of the nutritional content of school meals are among the most important measures. 
For example, a ban on vending machines in schools is now in place in the United Kingdom and 
France. Since 2009, national authorities have been supported by the EU School Fruit Scheme, 
in which the European Commission additionally finances the distribution of free fruit and 
vegetables to schoolchildren. From the beginning of the School Fruit Scheme Program, all EU 
Member States, except Sweden, Finland, and Latvia, took voluntary part in the program (EU 
Commission, 2010).  
The introduction of vending machines for fruit, vegetables and yoghurt in some Italian schools 
induced an increase of healthy snacks consumption by 21% in the first year (Chilese, 2011). 
The introduction of new healthy menus in Scotland, UK, increased healthy food intake by 
pupils from 39% to 74% (Eagle, 2011). Moens et al., (2007) reported that after two years from 
finishing the ‘Tutti Frutti’ school fruit intervention (students pay an annual subscription for a 
weekly supply of fruit) in Belgian Dutch schools, students in the intervention group brought 
fruits as a snack more frequently than those in the control group.  
Since January 2015, as part of the School Food Plan in the UK, a new set of mandatory 
standards for all food served in schools was launched by the Department for Education (2014). 
Under the new standard, schools must provide one or more portions of vegetables or salad as 
an accompaniment every day and at least three different fruits, and three different vegetables 
each week. An emphasis should be on whole grain foods in place of refined carbohydrates and 
on making water the drink of choice by limiting fruit juice portions to 150mls and restricting 
the amount of added sugars or honey in other drinks to 5%. Also, confectionery and snacks 
(other than nuts, seeds, fruit or vegetables without added fat, salt, sugar or honey) are not 
provided at any time of the school day (Department for Education, 2014). The secondary 
schools that trailed the new standards reported an increase in the consumption of vegetables, 
leading to a higher fibre, vitamin B, vitamin A and vitamin C intake (Gov.UK, 2014). Outside 
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Europe, most US states have legislated regulations concerning vending machines in schools. 
In Japan, school meals have been subject to food standards with strict limits on fats and a ban 
on vending machines. Some states in Australia and New Zealand have banned foods and 
beverages with high fat or sugar contents from school canteens (Brambila-Macias et al., 2011). 
A few countries have also introduced measures targeted at workplace catered food. In Europe, 
the Finnish government requires the provision of healthy meals in workplace catering, while 
Denmark has enforced a ‘six-a-day’ programme that consisted of an agreement with companies 
to provide free fruit to their employees (Perez-Cueto et al., 2011). This campaign has resulted 
in daily fruit consumption of 3.42 units on average (Brambila-Macias et al., 2011). Although 
these basic forms of meal regulation show a positive impact on behaviour in the short term, 
there is no clear indication on cost-effectiveness of these policies (Capacci et al., 2012) 
Advertising regulation: Another regulatory approach relates to controls on the advertising of 
unhealthy products or to vulnerable groups in the population. In the UK, at a total prohibition 
of advertising food that is high in fat, sugar/salt, which is targeted to children aged 9 years and 
less was introduced by the Office of Communications (Ofcom), in July 2007. This regulation 
became more rigorous from January 2008, with no advertisements for food that are high in fat, 
sugar/salt aired to children aged 15 years and less. Moreover, advertisers are restricted in 
promoting the use of celebrities or cartoon characters and using free gifts as incentives to 
children when advertising foods that are high in fat, sugar/salt (Ofcom, 2007) Sweden has some 
of the most restrictive television policies among the industrialized nations in relation to 
protecting children. The control of advertising to children is widely supported by the Swedish 
people as well as by the consumer organizations. The act does not allow individuals to be 
involved in any sort of advertisements that are directed to children less than 12 years of age 
(The Swedish Radio and TV Authority, SRTA, 2002). It has been suggested that some other 
countries like USA, Australia, New Zealand, and Canada need to do more in relation to 
protecting the young people from the detrimental effects of food advertising that are aired on 
television (Oommen and Anderson, 2008). 
Regulations on labelling: The European Commission has published a new Regulation on the 
provision of food information to consumers that is applicable to all member states of the 
European Union (EU). This regulation makes nutrition labelling mandatory and instructs food 
manufacturers to provide information on the energy value and 6 nutrients in following order: 
fat, saturates, carbohydrate, sugars, protein and salt, and expressed per 100 g or per 100 ml of 
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product (EU Regulation, 2011) This information should be presented in a nutrition table on the 
‘back of the pack’, and may in addition be expressed on a per portion basis. Nutrients such as 
monounsaturated, polyunsaturated, starch, fibre, vitamins and minerals, can be included 
voluntarily and they are commonly on the ‘front-of-pack’. 
Specific rules apply if the information is repeated on the ‘front of the pack’, which can be the 
content of energy alone or in combination with fat, saturates, sugar and salt. In such cases, the 
energy value must be presented in absolute amounts per 100 g (ml) and additionally may be 
expressed per portion. The new regulation maintains the requirement to display energy in both 
kilojoules (kJ) and kilocalories (kcal) per 100 g (ml). When this information is declared for a 
portion or unit (e.g. amount per biscuit), the size of a portion/unit must be indicated, in 
conjunction with the number of portions or units contained in the package (EU Regulation, 
2011). 
Regulations on the sale and use of products that adversely affect health are most widely used 
for tobacco and alcohol. Many countries now ban smoking in public places and regulate sales 
of alcohol. Concerns over imposing tougher rules in the food arena have led to attempts in a 
number of countries to set up voluntary agreements with industry, for example to reduce the 
use of salt in processed foods. Doubts exist, however, over the effectiveness of relying on 
industries to comply so ‘voluntary agreements’ may only be ‘modestly effective’ (Marteau et 
al., 2011). Examples of successful initiatives that have active industry participation in many 
countries include the UK’s Responsibility Deal, the Republic of Korea’s Centre for Less Salt 
campaign, the North Karelia Project, the Australian Government’s Food and Health Dialogue, 
and HeartSAFE in New Zealand (WHO, 2011a). Argentina, Brazil, Canada, Chile, Mexico and 
the USA have promoted voluntary agreement with the food industry too. Most of these 
countries are targeting salt reduction in packaged foods and bread, while Mexico has focused 
on foods available in the school environment. Argentina has already achieved a 25% reduction 
in the salt content of bread. As a result of agreements with food manufacturers, daily salt 
consumption in the UK has been reduced by 0.9 g per person (Food Standard Agency, FSA, 
2009), in Finland and Japan by 5g per person after legislation. In Kuwait, the bread company 
reduced the salt content of bread by 20% and building on this success to reduce the salt content 
of cheese that is another commonly consumed food item. The Qatar Government is working 
with one of the country’s major bakeries to reduce the use of salt by 20% and Bahrain is setting 
up a similar campaign (WHO, 2011b). In general, ‘self-regulation by the food, alcohol, and 
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tobacco industries has historically been less effective than legislation as a means to improve 
population health’ (Sharma et al., 2010; Anderson, 2009; Action on Smoking and Health, ASH, 
2010). 
3.3 Conclusion 
This chapter has presented the spectrum of approaches to behaviour change within the domain 
of behavioural economics.  Debate exists about the extent to which governments should 
intervene to influence behaviours of individuals or industry, and the form any intervention 
should take. Central to this discussion is whether hard policy restrictions and bans, backed by 
legislation and sanctions for non-compliance, are justified in the cause of protecting individuals 
from the harm they may do to themselves or others. More liberal attitudes favour less 
interventionist approaches, - providing information to improve knowledge and awareness, 
‘nudging’ people in the right direction by changing the ‘choice architecture’ and fiscal 
measures that affect the consumption of targeted foods. A common feature of these more liberal 
approaches is that evidence is lacking on their effectiveness and cost effectiveness. In 
particular, even if consumers become more informed, long term health gains are more difficult 
to capture in research.    
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4.1 Introduction  
Figure 7 shows the structure of research design. 
 
Figure 7: Schematic diagram of research design 
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about intentions to purchase a new healthy 
item (fruit) in the University cafeteria, if it 
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IIb. Randomised controlled experiment to 
assess purchasing intentions of women 
students manipulating
●provision of healthy eating information, and
●relative prices of healthy and unhealthy 
options in hypothetical cafeteria lunch menu
Comparison of stated
intention (IIa) and
actual purchase (III) STUDY III. MARKET EXPERIMENT
●Analysis of sales data when fruit introduced 
for a limited time, at different prices, into two 
cafeterias in the women's section of the 
University.                                                                             
●Follow up questionnaire of cafeteria users to 
check visibility of fruit and investigate 
characteristics of students stating they 
purchased it.
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This chapter presents the design strategies used in the empirical work, including the data 
collection and analysis methods. The research involved three complementary studies 
conducted in sequential stages, using mixed methods, to address each of the objectives of the 
thesis. All data were gathered in the University of Ha’il in Saudi Arabia.  A brief overview of 
the empirical work is given in this introduction, and is shown schematically in Figure 7. The 
following section reviews research approaches, and particularly the comparison between 
quantitative and qualitative methods. This provides a context for the detailed description that 
follows of the methods used in this thesis.  
Overview of empirical work 
Study I investigated the health-related behaviours of a sample of University students, assessed 
their knowledge about behavioural risk factors for chronic disease (using the example of type 
2 diabetes), and explored the extent to which their health-related behaviours are associated with 
their knowledge. Data were collected by means of a structured, closed-ended questionnaire that 
was delivered in a classroom situation to male and female students. Conceptual models in 
psychology formed the theoretical basis for the questionnaire, particularly the importance of 
awareness of the risks of poor lifestyle behaviours for encouraging healthy choices as 
encapsulated in the Health Belief Model and Protection Motivation theory. The findings were 
analysed using descriptive statistics.  The results provided background information and a 
context for the subsequent two studies.  
Study II set out to gather baseline information on student purchasing behaviours in the campus 
cafeterias, and behavioural intentions in the hypothetical situation of a healthy option (fruit) 
being added to the options that were currently available (heavily concentrated on energy dense 
sweet and savoury snack items) at a range of different prices. It was based on the Theory of 
Planned Behaviour model from psychology, which focuses on intentions as predictors of 
behaviour, and on the role of financial incentives as motivators of purchasing decisions from 
Behavioural Economics.  
The existing purchasing patterns and factors important to students in choosing food items in 
the cafeteria were initially explored through a questionnaire delivered by interview in the 
cafeteria. The questionnaire also asked respondents about perceived healthiness of different 
snack items (including fruit) and their potential willingness to buy fruit, if it became available. 
One purpose of this was to test the feasibility of engaging students in the research and gaining 
55 
useful, reliable and relevant information from them on behavioural intentions. Practical 
problems were encountered, however, in the delivery of the questionnaire in the male section 
of the campus, and the data obtained on behavioural intentions were judged to be of poor 
quality. Hence a new approach for the collection of data on student intentions was sought. A 
randomised controlled experiment was designed and implemented, involving just women 
students. Information on health eating was provided to a random half of the participants after 
which they were asked to make menu choices in response to changes in the relative prices of 
healthy and unhealthy options on a hypothetical cafeteria lunch menu. 
Study III was a real market experiment in which fruit was introduced for a limited time into 
two campus cafeterias in the women’s section of the University. Sales data were analysed to 
explore whether snack purchasing behaviours changed with the introduction of this healthy 
alternative, and the effect of different prices for fruit items, and of a logo indicating that fruit 
was a healthy choice.  The relationship between purchasing intentions (Study II) and actual 
purchasing behaviour was also investigated. A sample of cafeteria users was interviewed at the 
end of the market experiment, using a structured questionnaire, to determine whether they had 
noticed that the healthy options (fruits) were available in the cafeterias, and to explore the 
characteristics of the students who said they had bought it. 
Ethical considerations 
All data collection adhered to the principles of voluntary participation, ability to withdraw at 
any time, anonymity and confidentiality of data. A favourable ethical opinion was obtained 
from the University of Surrey for each part of the research directly involving students as 
participants (i.e. all steps, except the analysis of sales data in the market experiment). 
Permission was also obtained from the Vice Rector of Academic Affairs at the University of 
Ha’il.  
4.2 Review of research approaches 
Research can be defined as “an activity that involves finding out, in a more or less systematic 
way, things you did not know” (Walliman and Walliman, 2011,), while “Methodology is the 
philosophical framework within which the research is conducted or the foundation upon which 
the research is based” (Brown, 2006). The selection of research methodology depends on the 
paradigm that guides the research activity, more specifically, beliefs about the nature of reality 
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and humanity (ontology), the theory of knowledge that informs the research (epistemology), 
and how that knowledge may be gained (methodology) (Easterby-Smith et al. 2006). 
The critical epistemological debate in terms of conducting social science research is whether 
or not the social world can be studied according to the same principles as the natural sciences 
(Bryman, 2001). There are three broad epistemological positions: positivism, interpretivism or 
constructivism and realism. According to Ulin, Robinson and Tolley (2004), a basic 
assumption of positivist paradigm is that the goal of science is to develop the most objective 
methods possible to get the closest approximation of reality. The philosophical basis of 
positivism is that the world exists and is knowable and researchers can use quantitative 
methodology to discover it (Cohen, Manion and Morrison, 2000). According to Neuman (2003) 
positivism sees social science as an organized method for “combining deductive logic with 
precise empirical observations of individual behaviour in order to discover and confirm a set 
of probabilistic causal laws that can be used to predict general patterns of human activity”. The 
positivist research paradigm underpins quantitative methodology that, from the 19th century 
and in the first half of the 20th century, was the favourite research methodology in social 
science (Tuli, 2010). Positivist research uses experimental designs to measure effects, 
especially through group changes. The data collection techniques focus on gathering data in 
the form of numbers by using highly standardized tools such as questionnaire, psychological 
tests with precisely worded questions to enable evidence to be presented in quantitative form 
(Neuman, 2003; Tuli, 2010; Sarantakos, 2005).  
In contrast, an interpretivist or constructivist perspective, the theoretical framework for most 
qualitative research, sees the world as constructed, interpreted, and experienced by people in 
their interactions with each other and with wider social systems (Maxwell, 2006; Bogdan and 
Biklen, 1992; Guba and Lincoln, 1985). According to this paradigm the nature of inquiry is 
interpretive and the purpose of inquiry is to understand a particular phenomenon, not to 
generalize to a population (Farzanfar, 2005). Researchers within the interpretivist paradigm are 
naturalistic since they apply to real-world situations as they unfold naturally, more specifically, 
they tend to be non-manipulative, unobtrusive, and no controlling. Interpretive researchers use 
qualitative research methodologies to investigate, interpret and describe social realities 
(Bassey, 1995; Cohen, Manion and Morrison, 2000). The research findings in qualitative 
methodology are usually reported descriptively using words (Mutch, 2005) and often rely on 
personal contact over some period of time between the researcher and the group being studied 
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(Ulin, Robinson and Tolley (2004). Interview, focus group discussion and naturalistic 
observation are the most widely used data gathering methods for researchers using qualitative 
research. Thus, qualitative methodologies are inductive, that is, oriented toward discovery and 
process, have high validity, more concerned with a deeper understanding of the research 
problem in its unique context and less concerned with generalizability. 
Realism research philosophy relies on the idea of independence of reality from the human 
mind. As a branch of epistemology, this philosophy is based on the assumption of a scientific 
approach to the development of knowledge. Realism can be divided into two groups: direct and 
critical. Direct realism can be described as “what you see is what you get” (Saunders, Lewis 
and Thornhill, 2012). In other words, direct realism portrays the world through personal human 
senses. Direct realists accept the world as relatively unchanging. They concentrate on only one 
level, be it individual, group or an organization. In contrast, critical realists appreciate the 
importance of multi-level study. They argue that humans do experience the sensations and 
images of the real world that can be deceptive and they usually do not portray the real world 
(Novikov and Novikov, 2013). There is a consensus among researchers that critical realist is 
more popular and appropriate than direct realist approach due to its ability to capture the full 
picture when studying a phenomenon.  
Ontological questions in social science research are related to the nature of reality. There are 
two broad and contrasting positions: objectivism (or positivism) that holds that there is an 
independent reality and constructionism (or interpretist) that assumes that reality is the product 
of social processes (Neuman, 2003). A researcher with a positivist orientation regards reality 
as being “out there” in the world and needing to be discovered using conventional scientific 
methodologies (Bassey, 1995). People, through the use of their senses, can observe this reality 
and the discoveries made about the realities of human actions are expressed as factual 
statements (Bassey, 1995; Mutch, 2005).  
In contrast, qualitative methodology is underpinned by interpretivist epistemology and 
constructionalist ontology. This assumes that meaning is embedded in the participants’ 
experiences and that this meaning is mediated through the researcher’s own perceptions 
(Merriam, 1998). Researchers using qualitative methodology immerse themselves in a culture 
or group by observing its people and their interactions, often participating in activities, 
interviewing key people, taking life histories, constructing case studies, and analysing existing 
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documents or other cultural artefacts. The qualitative researcher’s goal is to attain an insider’s 
view of the group under study.  
Methodology is a research strategy that translates ontological and epistemological principles 
into guidelines that show how research is to be conducted (Sarantakos, 2005). As discussed 
above, the positivist research paradigm underpins quantitative methodology. The 
realist/objectivist ontology and empiricist epistemology contained in the positivist paradigm 
requires a research methodology that is objective or detached, where the emphasis is on 
measuring variables and testing hypotheses that are linked to general causal explanations 
(Sarantakos, 2005; Marczyk, DeMatteo and Festinger, 2005). In terms of methodology, truth 
in positivist inquiry is achieved through the verification and replication of observable findings 
(Lincoln and Guba, 2005), variable manipulations of the research objects and the application 
of statistical analysis (Trochim, 2000). Positivists therefore, emphasises the use of valid and 
reliable methods in order to describe and explain the events. In contrast, qualitative 
methodology is underpinned by interpretivist epistemology and constructionist ontology. This 
assumes that meaning is embedded in the participants’ experiences and that this meaning is 
mediated through the researcher’s own perceptions (Merriam, 1998). Researchers using 
qualitative methodology engage themselves in a culture by observing its people and their 
interactions, often participating in activities, interviewing key people, taking life histories, 
constructing case studies, and analysing existing documents or other cultural articles. The 
qualitative researcher’s goal is to attain an insider’s view of the group under study. 
Methodologically, constructivists and interpretivists do not believe in experimental or quasi-
experimental research designs. Constructivists assume that reality is multifaceted and cannot 
be fragmented or studied in a laboratory, rather it can only be studied as a unified whole within 
its natural context (Candy, 1991). 
The differences between qualitative and quantitative research paradigms are summarised in 
Table 3 (adopted from Tubey et al., 2015): 
Table 1: Summary of Quantitative vs Qualitative research approaches 
Quantitative approach  Qualitative approach  
Objective in nature  Subjective in nature  
Deductive (Tests theory)  Inductive (Develops theory)    
Research questions: How many? Strength of 
association?  Research questions: What? Why?  
Hard science  Soft science  
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Literature review must be done early in study Literature review may be done as study 
progresses or afterwards  
One reality: focus is concise and narrow 
Multiple realities: focus is complex and 
broad  
Facts are value-free and unbiased  Facts are value-laden and biased  
Reduction, control, precision  Discovery, description, understanding, 
shared Interpretation  
Measurable Interpretive  
Uses subjects/objects/items/specimen  Uses participants  
Context free  Context dependent  
Has hypothesis that is usually tested  Research questions  
Reasoning is logistic and deductive  Reasoning is dialectic and inductive  
Establishes relationships, causation  Describes meaning, discovery  
Strives for generalization leading to prediction, 
explanation, and understanding  
Strives for uniqueness. Patterns and theories 
developed for understanding  
Highly controlled setting: experimental setting 
(outcome oriented)  
Flexible approach: natural setting (process 
oriented) 
Uses instruments  Uses communications and observation  
Sample size is an issue of concern  Sample size is not a concern; seeks "informal 
rich" sample  
4.3 Methods used in the empirical work 
Documents relevant to Study I are provided in Appendix 1. 
The methods used in the research were largely positivist, generating data for quantitative 
analysis. Quantitative methods were selected because the research questions that the work 
sought to answer were objective and required factual answers. Responses were sought from 
relatively large samples of respondents in order to gain an understanding of generalizable 
relationships. A range of data gathering methods were used to generate quantitative data: 
questionnaires (Study I, II, III), a “laboratory” experiment (Study II), and a market experiment 
(Study III). Questionnaires were administered for self-completion, where possible (Study I) but 
by means of interviews where the data requested were more complex and it was important (for 
accuracy and completeness) to ensure that respondents understood the questions. This was 
particularly pertinent in Saudi Arabia because (in line with the teaching at the University of 
Ha’il) the questionnaires were written in English, but the native language of participants is 
Arabic. In Studies II and III controlled settings were used.  
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4.4 Study I: Background knowledge and health-related behaviours  
4.4.1 Introduction 
Study I used a quantitative questionnaire study to capture diabetes knowledge, socio-
demographic characteristics and health and health behaviour information from samples of men 
and women students. It aimed to explore the knowledge and awareness of risks of long term 
health and poor dietary and physical activity choices. Type 2 diabetes was chosen as an 
example of a lifestyle related condition because it has serious implications for lifelong health 
and it is such a big and growing problem in Saudi Arabia (International Diabetic Federation, 
2015). Students were asked to self-report their eating and exercise activities, and associations 
with understanding of diabetes risks were explored.  Cognition models in health psychology 
(Chapter 2) formed the basis for the construction of the questionnaire. Knowledge and 
understanding of risks of unhealthy behaviours, and perceiving individual susceptibility to a 
health threat are seen as a motivation to adopt health protecting behaviours or end a risky 
behaviour. In some circumstances, attitudes and behaviours may be influenced by the actions 
or views of significant others such as family members of peer group.  
Data collection and sampling 
At the end of each taught class on one day in April 2010, one instructor from Accounting and 
Management Information Systems department (women section) and one instructor from 
Electrical Engineering (men section) invited students to take part in the study. Volunteers were 
sought and asked to remain in the classroom to complete a questionnaire; those not wishing to 
participate were able to leave. Using this non probabilistic convenience sampling method 
meant that a large numbers of responses could be collected within a short period of time when 
resources were limited (Cooper and Schindler, 2006). Moreover, convenience sampling was 
considered suitable because the study was exploratory in nature (Cooper and Schindler, 2006). 
The assumptions of convenience sampling are that the target sample is uniform, and samples 
selected according to accessibility have comparable characteristics with the overall target 
population being studied (Hair et al., 2003).  
Students completing the questionnaire were not asked to give their name. A letter attached to 
the questionnaire informed volunteers that their answers would be used in the research, that 
their identity would not be revealed at any stage, and that the information that they provided 
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was confidential. The voluntary nature of participation was also emphasized. Students placed 
completed questionnaires in a box by the classroom door. 
Questionnaire design 
The survey instrument was designed and pilot tested on a small group of students at the 
University of Surrey. It was then translated into Arabic, and independently back translated into 
English, to ensure accuracy. Most items were multiple choice format and involved ticking 
boxes. Completion took between 5 and 10 minutes.  
The questionnaire (Appendix I) included sections on knowledge of diabetes, health and health 
behaviour and demographics, weight and height (see Appendix I). Diabetes knowledge was 
tested through 15 questions (scored 1=correct, 0=wrong) covering: biological mechanisms 
(body system, organ and hormone involvement); prevalence, causes and treatments of type 1 
and type 2 diabetes; diagnosis; symptoms; complications. The quiz was especially devised for 
the study, in collaboration with nutrition experts, because searches revealed no suitable 
available instruments. The second section of the questionnaire asked respondents to report on 
their health and health behaviours (12 items). General health of students was assessed by 
asking: “How would you rate your general health?” Response choices offered were 1-Poor, 2-
Fair, 3-Good, 4-Very Good and 5-Excellent. Mental health was assessed by asking: “Over the 
last month, how often have you felt stressed, anxious, worried or sad”?; Response choices 
offered were 1-Rarely, 1-Occasionally, 3-Sometimes, 4-Often, 5-Always. Health behaviours 
covered: the number of days they undertook moderate intensity physical activity( defined as 
breathing or heart beat faster than usual) and grouped 0-1, 2-3, 4-5, 6-7 days; number of 
servings the previous day of fruit, vegetables, sweet biscuits/cake/desserts/confectionary, 
fried/”fast” food, recorded as 0 to 5 or more; how often they chose wholegrain options of bread, 
pasta and cereals on 4 point scale, never to all of the time; tobacco smoking (never, used to, < 
10 per day, ≥ per day). Background information collected covered: age group (18-23, 24-29, 
30-35, 36-40, over 40), gender and ethnicity (white, mixed, African/Caribbean, Asian and 
other). Four factors that might influence diabetes awareness or perceived threat of diabetes 
were also explored: whether (yes/no/don’t know) they had studied health/medical 
science/biology/nutrition in the last three years, a doctor had ever told them they had diabetes, 
any family member had diabetes, and they thought they are at risk of developing diabetes. 
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Analysis 
The data were entered into SPSS (Statistical Package for Social Sciences, Chicago, IL, USA) 
for Windows Software version 17.0. Some variables were combined for analysis to indicate 
unhealthy and healthy eating behaviours (mean number of servings of sweet and fried foods, 
and of fruit and vegetables per day respectively), and prior education in health-related subjects 
(reporting any qualifications in biology, health, medicine, nutrition or dietetics versus no such 
qualification). Summary statistics (frequencies and means) were calculated. Comparisons 
between male and female students were conducted on all variables, and associations were 
explored between knowledge and behaviours using appropriate statistical tests (chi square for 
categorical variables, Mann Whitney U test for ordinal variables).  
4.5 Study II: Purchasing behaviours and intentions 
Documents relating to Study IIa are provided in Appendix II 
Two studies explored the purchasing patterns of samples of students in the university cafeterias, 
and their purchasing intentions when confronted with choices between healthy and unhealthy 
options. Intentions were targeted because they are considered important determinants of 
behaviours in psychological models.  
4.5.1 Study IIa: Feasibility study 
The first study was a small feasibility study conducted to investigate the practicalities of 
collecting information on cafeteria food choices and intentions from students using a 
questionnaire approach. Feasibility studies are conducted to ensure that subjects can be 
recruited and the required data can be collected, before a larger study is undertaken. Since 
questionnaire studies are rare in Saudi culture, it was important to ensure that students would 
be prepared to provide information to a researcher. Lessons learnt from feasibility studies 
ensure that the main study processes run smoothly, and high quality data are collected (Tickle-
Degnen, 2013; Lancaster, 2015).  
Setting: Cafeterias at the University of Ha’il 
The setting for this study was cafeterias at the University of Ha’il, The cafeterias are open daily 
from 7.30am to 2pm, and students purchase items between classes. Men and women students 
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are educated separately in Saudi Arabia, and have their respective classes, and cafeterias, in 
geographically separate locations.  The range of items available for sale and prices are the same 
in all cafeterias. Students select and purchase products from a chilled counter (Figure 8), and 
go to tables outside, or elsewhere on the campus, to consume them.  Students cannot bring their 
own food onto campus.  Both the men and women sections also have vending machines.  Whilst 
men can leave the University to buy food during the day, women students are not permitted to 
do this. 
The menus in the cafeterias are limited to three categories of foods: entrees (five types of 
sandwich); snacks (a variety of chocolate bars, cookies and potato crisps); beverages (water, 
sodas, juices, tea, and coffee). It is notable that most products on sale are energy-dense and few 
healthy options are available; fruit and salads are not offered. Table 2 shows the items, prices 
and quantities sold. 
 
Figure 8. Serving Counter 
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Table 2. Items sold at the cafeteria, prices and sales data  
Questionnaire design 
A short questionnaire was designed, to be administered to students in the cafeteria who had 
purchased any snack item (sweet or savoury), either on its own, or in combination with other 
items. The questionnaire sought to collect background information about the respondent, what 
Category Item Brief  
description 
Price 
SAR 
Quantity sold (2011) 
19-
22/10 
19-
23/11 
10-
14/12 
Entrees Cheese 
croissant 
Classic pastry with 
cheese 
1 5880 3294 4646 
Falafal 
(traditional) 
Meat ball in pita bread, 
ketchup 
3 2191 4558 4620 
Chicken burger Fried, bread roll 5 1327 1250 1516 
Chicken 
sandwich 
Bread, meat; (no butter 
or mayo) 
5 802 458 440 
Tuna sandwich 5 
Potato sticks Fried 3/4* 3559 2188 3190 
Sweet corn (pot) Corn grain in butter, 
salted 
5 613 808 937 
TOTAL   14372 12556 15349 
Sweet and 
savoury snacks 
Galaxy  Chocolate 3 720 2082 2250 
Bounty Chocolate 3 1263 730 148 
Dairy milk  Chocolate 1 1016 N/A 1264 
Break delight Chocolate 2 432 N/A 918 
KatKatKat Chocolate 1 725 212 124 
Snickers bar Chocolate 3 1152 1632 1574 
Cookies packet Chocolate cream 1 990 1008 668 
M&M candy Chocolate 3 N/A 418 314 
Twix Chocolate 3 750 1778 1584 
Time out Chocolate 3 1423 1114 1342 
Mars Chocolate 3 1153 N/A 328 
Crisps 85 mgs Fried potato 3 373 770 480 
Crisps 160 mgs Fried potato 4 160 407 240 
Potato lays  Fried potato 1 N/A N/A 388 
Pringles small Fried potato 4 N/A N/A 544 
Pringles large Fried potato 8 N/A N/A 180 
TOTAL   10157 10151 12346 
Drinks  Water Bottled 1 6871 4240 3328 
Soft# e.g. Pepsi 2 6455 4466 2486 
Juice# Varied 1 3173 3692 3674 
Juice# varied 2 1407 834 1970 
Cappuccino  5 589 1034 610 
Nescafe  3 542 974 756 
Tea  2 100 464 584 
TOTAL   19037 15704 13408 
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they bought on the visit to the cafeteria when they were recruited, what factors influenced their 
choices and whether they would alter their purchasing patterns if fruit items were available in 
the cafeteria. The study focused on students who had purchased snack items as fruit was 
regarded as a potential healthier substitute.  
The final instrument comprised 13 items (see Appendix II): a record of what food items the 
respondent had bought on the current visit to the cafeteria, and total expenditure on food; 
whether or not they would have purchased an item of fruit (apple, orange, banana) if it had 
been available at price of 1 SAR, and what other items they would have also purchased (to 
assess if fruit might substitute for less healthy snack alternatives); whether those who stated 
they would buy fruit at 1 SAR also thought they would still buy it at higher prices (2 SARs and 
3 SARs); how healthy respondents considered sweet snacks, savoury snacks and fruit to be (5 
point scale, 1=not to 5=extremely); how often they visited the cafeteria; how often they 
purchased snack items; the importance (not, slightly, moderately, very, extremely, or don’t 
know) of five factors as influences on choice (taste, price, healthiness, weather conditions, 
amount of time they had, what friends were purchasing: socio demographic factors (age, living 
situation (with parents / married , times per week took exercise, smoke (yes/no), height and 
weight from which BMI was calculated). The price of fruit was fixed at 1 SAR per piece, which 
is the lowest currency denominator, a realistic local price, and competitive with other snacks 
that were typically priced at 1 – 3 SARs.  In this way, budget constraints did not affect student 
choices. The questionnaire was piloted on a small number of students and amended in the light 
of feedback. In particular, in line with many psychological theories, students suggested that 
their purchases were influenced by what their friends had bought, and this was added to the list 
of options to the item on factors affecting food choices. 
Data Collection  
Students were recruited to the study during April and May 2012. A notice was placed at the 
entrance to the cafeteria #4 and #5 in the female and in cafeterias #1 and #2 in the male sections 
to inform users that a study was taking place and to inform them that participation was 
voluntary.  The notice did not explain the nature of the research to avoid the possibility of 
influencing responses (see Appendix II).  
A convenience sample of students was approached and invited to complete the questionnaire 
by AH (women) and a male colleague (men). They were given a letter that briefly explained 
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the purpose and content of the survey.  Data were collected from those agreeing to participate 
by means of a face-to-face interview for completion of the questionnaire items on food 
purchases they had made, and self-completion of remaining items. To help them respond to the 
questions about food choices, respondents were shown a current menu card listing all the items 
for sale and current prices, and a revised menu card with fruit option added (Figure 9).  
CURRENT MENU CARD MENU CARD WITH FRUIT 
Category Code Item Price 
SAR 
ENTREES E1 Cheese 
croissant 
1 
E2 Falafel  3 
E3 Chicken 
burger 
5 
E4 Chicken 
sandwich 
5 
E5 Tuna sandwich 5 
E6 Potato sticks 4 
E7 Sweet corn 
(pot) 
5 
SNACKS: 
 
Sweet  
C1 Galaxy  3 
C2 Bounty 3 
C3 Dairy milk  1 
C4 Break delight 2 
C5 KatKatKat 1 
C6 Snickers bar 3 
C7 Cookies packet 1 
C8 M&M candy 3 
C9 Twix 3 
C10 Time out 3 
C11 Mars 3 
SNACKS: 
Savoury 
S1 Crisps 85 mgs 3 
S2 Crisps 160 mgs 4 
S3 Potato lays  1 
S4 Pringles small 4 
S5 Pringles large 8 
 
Category Code Item Price 
SAR 
ENTREES E1 Cheese 
croissant 
1 
E2 Falafel  3 
E3 Chicken 
burger 
5 
E4 Chicken 
sandwich 
5 
E5 Tuna sandwich 5 
E6 Potato sticks 4 
E7 Sweet corn 
(pot) 
5 
SNACKS: 
 
Sweet  
C1 Galaxy  3 
C2 Bounty 3 
C3 Dairy milk  1 
C4 Break delight 2 
C5 KatKatKat 1 
C6 Snickers bar 3 
C7 Cookies packet 1 
C8 M&M candy 3 
C9 Twix 3 
C10 Time out 3 
C11 Mars 3 
SNACKS: 
Savoury 
S1 Crisps 85 mgs 3 
S2 Crisps 160 mgs 4 
S3 Potato lays  1 
S4 Pringles small 4 
S5 Pringles large 8 
FRUIT  F1 Apple 1 
F2 Banana 1 
F3 Orange 1 
 
Figure 9. Menu items available in the University cafeteria (excludes beverages) 
The researchers were present in the cafeteria at varying times on about two days every week, 
until the desired sample size was reached.  Inclusion in the study required that they had bought 
at least one snack item, either sweet or savoury, as listed on the menu cards. 
67 
Sample size 
The main reason for the study was to assess the feasibility of collecting reliable data from the 
student population, and sample size calculations are not normally required for feasibility 
studies (Arain at el., 2010). The sample was restricted to 60 women and 60 men for pragmatic 
reasons (i.e. time available to collect data). The sample size of 60 ensured that the estimate of 
the proportion of students stating they would buy fruit, would be within 13% of the actual 
population proportion based on a 95% confidence interval, using the formula 1/B2 where B is 
the required proportion either side of the mean proportion (i.e. 0.13). The value of 13% means 
that if 27% of the participants (men and women separately) reported they would buy fruit, there 
is a 95% probability that between 14% and 40% of the whole population of men or women 
would buy fruit.  The sample size of 60 men and 60 women also means that a difference 
between genders of at least 26% in the proportions stating they would buy fruit can be detected 
using a chi-squared test with size=5% and power=80%. 
Data analysis 
Data were entered into the SPSS statistical software (version 19, SPSS Inc., Chicago, IL., 
USA).  Descriptive analyses were used to examine the characteristics of participants with 
respect to all items in the questionnaire.  The responses of men and women were compared 
using Mann-Whitney U tests for ordinal data, chi-square tests for categorical data, t tests for 
continuous data. Associations between indicators of health behaviours (exercise, smoking and 
BMI) and a) respondents’ views on the importance of healthiness when making food choice 
decisions, and b) their stated willingness-to-buy fruit were explored using Mann-Whitney U 
tests, chi-square tests and Pearson correlation coefficients, as appropriate. 
Effect of feasibility outcomes on future research design 
The feasibility study was intended to test the processes of recruiting students to a research 
project and collecting usable data from them. It was necessary to do this because surveys and 
research in Saudi Arabia are unusual, and concerns existed around the willingness of students 
to answer questions about themselves and their behaviours. It would have been unwise to 
embark on a larger and more complex study without the reassurance that subjects could be 
recruited. At the same time, the feasibility study provided an opportunity to collect some basic 
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information about food choices and attitudes of the target group as a grounding for further 
research. 
It is important to prove that questionnaires are fit-for-purpose and able to answer the research 
questions. Hence, feasibility studies are also used to identify problems in questionnaires, 
eliminate research design faults, and to measure the practical format and completion time 
(Ghauri and Gronhaug, 2002). The testing can ensure that respondents understand all questions 
and questionnaire responses yield the full targeted information. It articulates whether the 
method chosen for the use in a research program is adequate to meet the research objectives 
(Ghauri and Gronhaug, 2002).  
The process of data gathering using the Study IIa questionnaire, and the analysis of the 
responses it generated, indicated certain problems. The inclusion of male students meant that 
data collection in that segment of the campus had to be delegated to male faculty members. 
This created logistical difficulties and unplanned deviations in the protocol. Even though the 
teaching at the University is in English, a male translator had to be present to explain the study 
to many of the male students. Moreover, the information obtained from the questions on student 
purchasing intentions was weak and potentially subject to socially desirable responding. Hence, 
even though the results identified gender differences in motivations and intentions, a decision 
was made that subsequent research would focus solely on the women’s section of the 
University and that a different design to gather data on intentions should be sought.  
4.5.2 Study IIb: Experimental study of food choice intentions of women students  
Documents relating to Study IIb are provided in Appendix III 
Introduction 
The second study of student intentions used a randomized controlled experimental design to 
investigate the possible impact of price and information on the healthiness of lunch choices by 
women students. The hypotheses tested were that, after controlling for hunger levels and 
dietary restraint, increases in the price of unhealthy food items would lead to reductions in the 
selection of those items (increases in the choice of healthy items), and vice versa. A random 
half of participants were given information relating to healthy food choice to explore if this had 
an independent effect on food choice. High calorie foods are relatively cheap and provide a lot 
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of calories for their price, whereas fruits and vegetables are more costly (Drewnowski, 2004). 
Fiscal policies, including taxes and subsidies, are a means of redressing this imbalance 
(Nederkoorn et al., 2011) and one solution to improving dietary intake (Caraher and Cowburn, 
2005; Finkelstein et al., 2004; Leicester and Windmeijer, 2004; Waterlander et al., 2012). Three 
strategies can be considered: 1) increasing unhealthy food prices, 2) lowering healthy food 
prices, and 3) a combination of both. 
Design 
A randomized controlled experiment, between subject and within subject mixed factorial 
design was used. The prices of the healthy and unhealthy items were manipulated (taxed or 
subsidized) within subjects to assess the effect on purchases. The health information factor was 
manipulated between subjects. 
Experimental research 
Research in the natural environment has revealed increases in purchases of healthier foods 
when the prices of such foods are reduced and reductions in purchases of less healthy foods as 
their prices are increased (in schools, French et al. 1997; 2001; French, 2003; restaurants/ 
cafeterias (Horgen and Brownell, 2002; Jeffery et al., 1994; Cinciripini 1984). Due to practical 
issues associated with organising a real market experiment, simulated market settings are used 
to try to replicate what would happen in real world situations. Experimental studies also show 
that “taxes” are effective in lowering purchases of high calorie foods (Epstein et al. 2006, 2007, 
2010; Giesen et al., 2011), but participants make selections in hypothetical situations and are 
often limited in the foods on offer. In real life situations there are many options inside and 
outside of stores which can alter the effect of a food tax and make it difficult to extrapolate the 
conclusions from experimental studies into broader social environments.  Similar 
considerations apply to “thin” subsidies (lowering the price of healthier products). To date only 
a couple of experimental studies examining these types of strategies in retail situations are 
available, including a New Zealand supermarket trial (Ni Mhurchu et al., 2010) and a Dutch 
trial in a computerized retail environment (Waterlander et al., 2012). Both studies found that 
the reduced prices of healthier foods led to higher purchases of these products. 
A potential advantage of laboratory experiments is that factors such as hunger levels and 
dietary restraint tendencies of participants can be controlled for in the analysis.   However, 
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experimental studies have shown that both taxing and subsidizing strategies may have positive 
(more healthy food purchases) and negative (more calories and less healthy food purchased) 
side effects (Epstein et al., 2012; Faith et al., 2007). Hence, it is suggested that both strategies 
should be combined (Ni Mhurchu, 2010; Powell and Chaloupka, 2009). A study using a web-
based supermarket found that a calorie tax was effective in decreasing the purchase of high 
energy-dense products (Nederkoorn et al., 2011). A 50% price increase resulted in reduction 
in a 16% reduction in calories purchased, although the effects of calories from fat and protein 
were not significant.  Moreover, people tended to replace more expensive energy-dense 
products with cheaper alternatives (Nederkoorn et al., 2011). Other studies also have reported 
that discounting the price of healthy foods is counterproductive because consumers use the 
money saved to buy unhealthier products (Epstein et al., 2010; Giesen et al., 2011). Such 
considerations guided the design of the experiment with students at Ha’il. 
In this study a randomized controlled experiment, between subject and within the subjects 
mixed factorial design was used. The prices of the healthy and unhealthy items were 
manipulated (taxed or subsidized) within subject to assess the effect on purchases. The health 
information factor was manipulated between subjects. Both factorial design have their 
advantages and disadvantages. Advantage of within the subjects is that their internal validity 
does not depend on random assignment. Also, in many frameworks they offer a substantial 
boost in statistical power. Moreover, they are more naturally aligned with most theoretical 
mind-sets; a theorist is likely to imagine an agent in a market reacting to a price change, not 
two agents in separate markets with different prices. The disadvantages to within analyses are 
various confounds to identification that may be introduced because of the necessity of exposing 
each subject to multiple treatments. Also, within designs may lead to spurious effects, through 
respondents expecting to act in accord with some pattern, or attempting to provide answers to 
satisfy their perceptions of the researcher’s expectations. This is known as a “demand effect”-
according to which participants in experiments interpret the experimenter's intentions and 
change their behaviour accordingly, either consciously or not (Rosenthal, 1976; White, 1977). 
Demand effects are likely to be stronger in a within design. 
A main advantage of a between-subjects design is that each individual score is independent 
from the other scores. Because each participant is measured only once, the researcher can be 
reasonably confident that the resulting measurement is relatively clean and uncontaminated by 
other treatment factors. For this reason, between-subjects design is often called an independent-
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measures design. In addition, between-subjects design can be used for a wide variety of 
research questions. For any experiment comparing two (or more) treatment conditions, it is 
always possible to assign different groups to the different treatments; thus, a between-subjects 
design is always an option. It may not always be the best choice, but it is always available. One 
disadvantage of between-subjects designs is that they require a relatively large number of 
participants. 
Identification of volunteers, consent and recruitment 
The study was conducted at the University of Ha’il from March to May 2013. An information 
sheet about the study was handed out to women students by instructors during classes (see 
Appendix III). It provided details of the study and invited students who were interested in 
participating to contact the researcher (AH) who answered further questions and arranged a 
time for the volunteer to undertake the experiment. The information sheet explained that 
participation was entirely voluntary, and that students would not be penalized if they did not 
wish to take part. It also asked potential volunteers not to eat or drink anything other than water 
in the 2 hours prior to undertaking the experiment. This was to ensure that they do not feel fully 
satiated when choosing foods during the experiment. AH sent an e-mail (see Appendix III) to 
volunteers 24 hours prior to their scheduled experiment time to remind them of their 
appointment and the need to not eat or drink anything other than water in the 2 hours before.  
Experiments were conducted by AH in a dedicated room on an individual student basis during 
the lunch break. When volunteers arrived for the experiment, their eligibility was checked. 
Those who had consumed anything other than water during the previous two hours were not 
eligible, and an alternative time and date was set for the experiment. Eligible volunteers will 
be asked to sign the consent form (see Appendix III). They were given a unique participant 
identification number which was used on all data collection forms in order to maintain 
anonymity. 
Baseline data collection 
Eligible volunteers were asked for their date of birth (to calculate age). Two factors that could 
affect student food choices and confound the effect of price and information were assessed; 
how hungry they felt, and how healthy their dietary choice were usually. The responses were 
recorded on the data collection form (see Appendix III).  
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Hunger was scored on a five point scale (1=not hungry to 5=extremely hungry). A brief dietary 
assessment was used to gain an indication how healthy a participant’s usual eating behaviour 
was. The instrument used “Starting the Conversation”, is an eight item simplified food 
frequency questionnaire designed for use in primary care and health promotion settings (see 
Appendix III). The eight items cover fast food, fruit, vegetables, beans / chicken / fish, snacks, 
deserts, fats, and drinks. The response options are organized into three columns: the left column 
indicates the most healthful dietary practices (scored 0); the centre column indicates less 
healthful practices (scored 1); and the right column indicates the least healthful practices 
(scored 2). Item scores are added to create a dietary assessment summary score (DASS) range 
0-16, with lower summary scores reflecting a more healthful diet and higher scores reflecting 
the greatest room for improvement. In tests, this instrument has been found to be simple valid 
and efficient (Paxton et al., 2011). After completion of the experiment, participants were asked 
their height and weight in order to calculate BMI. This was left to the end of the experiment in 
case participants felt it was sensitive and it affected their willingness to undertake the 
experiment. 
Information intervention 
In line with another experimental study that showed student choices of beverages were 
responsive to information about health claims (Yang et al., 2010), a random half of the 
volunteers were given information related to the nutritional content of the items on the menu.  
It was hypothesized that purchase of healthy items will increase and of unhealthy items will 
decrease, when the health information is provided. 
The participants in the intervention group were given a one page laminated sheet to read about 
diet and health and containing information relevant to the menu items in the food choice 
experiment (see Appendix III). The information was derived from the recently developed food-
based dietary guidelines for the Arab Gulf countries (Musaiger et al., 2012a, see Appendix III), 
and is therefore culturally appropriate. The control group was given a one page laminated sheet 
(similar layout, word count (n=150) and font) containing generic information about food 
production in Saudi Arabia taken from Wikipedia (Wikipedia: 
en.wikipedia.org/wiki/Agriculture_in_Saudi_Arabia). The control leaflet contains nothing 
relating to the nutritional value or the health implications of food consumption (see Appendix 
III). Participants can spend as long as they need reading the information they are given, before 
proceeding to undertake the food choice experiment.  
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Food choice experiment 
Participants were asked to select lunch (one entrée, one dessert/sweet, one beverage) on five 
separate occasions from five different menus involving different combinations of prices of the 
same healthy and unhealthy items. Their choices were recorded on the data collection form 
(see Appendix III). Laminated coloured menus, with photos of four choices of entrees, desserts 
/ sweet snacks and beverages, and brief descriptions of the content of each item, were prepared 
and presented to participants. Within each category (entrees, desserts / sweets, beverages), two 
of the choices were healthier (i.e. low-calorie, including fruit and vegetables, whole grain, 
lower sugar and fat), and two were less healthy (i.e. high-calorie, fat and sugar content).  The 
options were based as closely as possible on those currently sold in the cafeteria, with some 
healthier choices introduced because these are not currently offered (Figure 10).  
 
Healthy items: Falafel, chicken sandwich; yogurt, mixed fruit salad; water, unsweetened ice tea 
Unhealthy items: Fried chips, tuna sandwich; chocolate, ice cream; Coca-Cola, soft drinks 
Figure 10. Food choices offered with reference prices 
Portion and package sizes were standardized as far as possible, and quantities shown, to ensure 
that choices were influenced primarily by healthiness considerations.  The energy values of the 
items (calories) and details of content (nutrients, sugar, fat, salt, etc.) were not indicated 
because these would not routinely be displayed on the cafeteria menu, and due to limited 
understanding of these features by most students in Saudi Arabia.  The brief descriptions given 
focus instead on the key elements of healthy eating as described in the intervention leaflet. 
The reference prices for items were set on Menu A at: 5 Saudi Arabian Riyals (SARs) for 
entrees, 3 SARS for desserts / sweets, 2 SARs for beverages.  These prices are similar to those 
at which the items are currently sold. All participants made choices from Menu “A” first. The 
ENTREES DRINKS
Falafel served in Water 250ml  
whole-wheat pita-bread 3 SAR     Double Twix chocolate 3 SAR
with mixed salad     bar
Fried breast of chicken   Activia Probiotic low-fat Classic Coca-Cola 
 and  chips Yogurt 350ml
Chicken breast sandwich Ice-cream cone with  7UP Soft Drink
with mixed salad on  chocolate 350ml
whole-wheat bread and sprinkles
Tuna sandwich with   Mixed Fruit Salad   Unsweetened ice tea
 mayonnasie  on white   with bananas,grapes
 bread and crisps  water melon & apples
in natural fruit juice
DESSERT
3 SAR
3 SAR
3 SAR
3 SAR
5 SAR
5 SAR
5 SAR
5 SAR
2 SAR
2 SAR
2 SAR
2 SAR
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remaining four menus (B - E) were presented to participants in random order.  The price 
combinations for each menu are shown in Figure 11. Menus are shown in Appendix III. 
Participants were told that the prices will be different on each menu.  
Participants select their entrée, dessert / sweet and beverage at the reference prices (5, 3, 
2 SARs respectively): Total expenditure 10 SARs 
The prices of all unhealthy items will be increased by 1 SAR, while the prices of healthy 
items will remain at the reference price: Total expenditure 10 – 13 SARs 
The prices of all unhealthy items will be reduced by 1 SAR, while the prices of healthy 
items will remain at the reference price: Total expenditure 7 -10 SARs 
The prices of all healthy items will be increased by 1 SAR, while the prices of unhealthy 
items will remain at the reference price: Total expenditure 10 – 13 SARs. 
The prices of all healthy items will be reduced by 1 SAR, while the prices of unhealthy 
items will remain at the reference price: Total expenditure 7 – 10  
Figure 11. Menu options A-E; price combinations 
Sample size 
One of the focal points of this experiment is to explore the effect of an information leaflet about 
healthy eating on food choices. Half of the participants (intervention group) were issued with 
the healthy eating information leaflet and half (control group) were issued with the leaflet on 
food production in Saudi Arabia. The following sample size calculation relates to any 
dichotomous outcome for which the two leaflets are being compared. Examples of such 
outcomes are:  
Does participant select a healthy entrée (falafel or chicken breast sandwich) (YES/NO) 
Does participant select a healthy dessert (yogurt or mixed fruit salad) (YES/NO) 
Does participant select a healthy drink (water or unsweetened ice tea) (YES/NO) 
Does participant select a completely healthy meal (YES to all above /NO - one or more 
unhealthy option chosen) 
In order to detect an underlying difference of 30% between the two types of information, with 
size equal 5% and power equal 80%, at least 43 participants in each group are needed.  No 
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stratification will be required in the study because the target sample have similar demographics, 
i.e. all female of the same age and educated level. 
Randomization 
A random process was used to assign participants to groups. This ensures that all individuals 
have the same chance of being assigned to any one group and that it is thus reasonable to expect 
that characteristics such as age, IQ, and gender are distributed randomly across groups. In this 
way, the potential for confounding because any group is systematically different (e.g. older, or 
smarter, or more feminine) than another is minimised.  
Randomization was conducted in advance of recruiting subjects, and was in two stages. Data 
collection sheets (see Appendix III) and envelopes were sequentially numbered from 1 to 96.  
The order of presentation of the menus B to E was determined using Latin squares.  There are 
24 different sequences (Figure 12) and each sequence was typed on a separate piece of paper 
and placed in a container.  One sequence was drawn out, and entered into the data collection 
forms to show the order of menu testing that was used for participant numbers 1 and 2.  A coin 
was tossed, and the result determined the information group assignment for these two 
participants. ‘Heads’ signified assignment to the Healthy Eating information for the first 
participant; the second participant was assigned to the control condition (information about 
food production in Saudi Arabia). ‘Tails’ signified assignment of the first participant to the 
control information, and the second participant was assigned to receive the Healthy Eating 
information. When the menu test sequence and information group assignment have been 
entered onto the data collection forms for participants 1 and 2, they were placed in the 
envelopes numbered 1 and 2. A second sequence for testing menus B – E was then drawn from 
the container for participants 3 and 4, and the process of assigning information group repeated. 
When all of the 24 possible menu sequences had been completed, the randomization results 
had been entered onto 48 forms (and placed in 48 envelopes), and the whole process was 
repeated again. Hence a total of 96 pre-prepared randomized data collection forms were 
available in sequentially numbered envelopes.  This number of forms (n=96) was in excess of 
the required sample size (n=86) allowing for some wastage.  As volunteers consent to join the 
study and were sequentially given a participant number (starting at 1 and continuing to 96), 
AH opened the envelopes bearing the relevant data collection form. Neither the participants 
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nor the researcher (AH) knew the leaflet assignment and the menu sequence until the envelope 
is opened. 
ABCDE        ACBDE  ADBCE   AEBCD 
ABCED       ACBED  ADBEC  AEBDC 
ABDCE       ACDBE  ADCBE  AECBD 
ABDEC       ACDEB  ADCEB  AECDB 
ABECD       ACEBD  ADEBC  AEDBC 
ABEDC        ACEDB  ADECB   AEDCB 
Figure 12. Alternative sequences (n=24) for testing menus B – E, from Latin squares, used in 
the randomization 
Effect of Budget 
For menus B – E (when prices are varied from the reference price), participants were given a 
budget of 13 SARs. This amount would always be sufficient to cover the cost of any selection 
under any price manipulation (Figure 11). Participants were given photocopies of money 
resembling 13 SARs (1x 5 SAR, 8 x 1 SAR bills) with each menu, and they used this to “pay” 
for their selected items. They were told that they could keep any “change” at each round that 
arose from choosing cheaper items and that they would be able to exchange the ‘money’ they 
‘saved’ for real snack items at the end of the experiment. This was to make them more price 
conscious in their choices.  
Shopping Experiment 
Finally, participants were invited to exchange their surplus SARs for snack items. A selection 
of fruit (apples, bananas, oranges - healthy snacks) and chocolate bars (unhealthy snacks) were 
offered at a ‘price’ of 6 SARs each.  The minimum “saving” that any volunteer could make, if 
they always selected the most expensive options from menu B - E, is 6 SARs, and the 
maximum, if the cheapest were always selected, is 18 SARs. Hence volunteers would be able 
to “purchase” between 1 and 3 snacks.  
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Data Analysis 
Data were entered into SPSS statistical software (version 19, SPSS Inc., Chicago, Il., USA).  
The two information groups were compared with respect to hunger, DASS and BMI using 
appropriate statistical tests.  Healthy / unhealthy food choices and expenditures were compared 
across menus. The numbers of healthy choices (range 0 to 3) for each menu were compared 
between the two information groups using unpaired t tests.  
This is a randomized controlled experiment using a factorial design, with one level of change 
in price (1 SAR) x 4 conditions (increases and decreases in the price of healthy and unhealthy 
options compared to the reference menu), and health information vs. a control.  Linear 
regression modelling (repeated measures mixed model analysis of variance) was used to test 
for the selection of 0, 1, 2, 3 healthy options by each participant in the five menu choices, in 
response to relative prices and whether or not the participant received health information.  
Additional factors of BMI outside the normal range for women (i.e. underweight <18.5 or 
overweight >=25), hunger (5 point scale) and healthiness of their usual eating behaviour 
(DASS, range 0 – 16, most unhealthy) were added to the model to examine whether they 
moderated the influences of price and information on purchases.  Age and gender of 
participants were not taken into account because all participants are young adult female 
university students. Spearman’s rho was used to explore the correlation between the healthy 
(fruit) or unhealthy (chocolate) snacks “purchased” by participants at the end of the experiment 
with the SARs they “saved” was consistent with the number of healthy choices made from 
menus A-E. 
The study included an internal pilot; the recruitment process and data collected from the first 
three subjects were reviewed, and since no problems were identified, the study continued and 
the data for these subjects were included in the analysis. 
4.6 Study III: Market Experiment - Buying a Fruit item For Lunch 
Experiment (BAFFLE) 
Documents relating to Study III are provided in Appendix IV (market experiment) and 
Appendix V (follow on questionnaire). 
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4.6.1 Introduction 
A simulation experiment as in Study IIb can be viewed as an effort to bring the real world into 
the laboratory to increase the external validity of experimental results. An alternative procedure 
that seeks the same goal is to take the laboratory into the real world. To this end, Study III 
adopted an experimental approach in a real market situation to explore the effect on sales of a) 
price manipulations and b) provision of healthy eating information on the actual purchases of 
women students. There are advantages and disadvantages to both simulation / experimental 
and field studies. Compared to a laboratory study, the advantage of a market experiment is that 
it allows the researcher to investigate behaviour in a more life-like situation and, therefore, 
should increase the chances that the experimental result accurately reflect natural events. The 
disadvantage is that allowing nature to intrude on an experiment means that the researcher often 
loses some control over the situation and risks compromising the internal validity of the 
experiment. The advantage of a laboratory / experimental study is that it provides researchers 
with the opportunity to control the assignments of participants to treatment conditions, but its 
success is totally dependent on the participants’ willingness to accept the experiment. Also, no 
matter how realistic the experiment, participants still know that it is only an experiment and 
that their behaviour are being observed. This knowledge could influence behaviour and 
compromise the experimental results. 
Intervention 
With cooperation from the cafeteria management, fruit items (apples, oranges, bananas, kiwis) 
were introduced for a limited period of time to two cafeterias on the University campus. Prices 
and the provision of promotional information were varied under experimental conditions. In 
this study, fruit was considered a substitute for other snacks, i.e. for chocolate items and 
savoury/potato chips. Entrée dishes and beverages were not considered in the study to keep the 
tasks manageable. 
For consistency with the previous studies, two cafeterias within the College for Computer 
Science and Accounting and Management Information system were used as the setting for this 
study (cafeterias #4 and #5), both in the women’s section of the campus. The cafeterias are 
physically separated from the college buildings and within about 20 meters of each other. Since 
the cafeterias are similar design and size, and carry an equivalent range of products, students 
can use them interchangeably (Figures 13 and 14). 
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Figure 13. Cafeteria #4 
         
Figure 14. Cafeteria #5 
There is limited seating in the cafeterias and most students take their food outside to eat on 
benches in the campus. The only other cafeteria in the vicinity is in the building where students 
undertaking a preparatory year are taught. This facility is larger and has more indoor seating 
than cafeterias #4 and #5. In the warmer weather, however, some preparatory year students 
prefer to go outside and they purchase from cafeterias #4 and #5 and eat their lunch in the 
campus grounds. 
The working hours of cafeterias #4 and #5 are weekdays (Sunday to Thursdays) from 7.30am-
2.00pm. Students are served through two lines with three staff employees on each line. One 
line is for drinks, sweet and savoury snacks (tea, coffee, juices, smoothies, water, candy, 
chocolate and crisps), and another line serves entrees (chips with ketchup, falafel, samosas 
(pastry filled with minced meat) served with lemon, and cheese rolls. The sweet and savoury 
snack items sold in cafeterias #4 and #5 are purchased in bulk and stored centrally within the 
University. The shelves in all the University cafeterias are kept stocked by accepting products 
from the central store. 
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Data collection  
Prior to conducting the experimental intervention, usual purchasing patterns in the study 
cafeterias were monitored so that the impact of introducing fruit to the options on sale could 
be determined.  To this end, daily data on sales of all sweet / chocolate and savoury items were 
sought during the autumn semester 2013. In order to develop a good working relationship with 
the staff and management of the two cafeterias, the researcher made a number of visits to 
explain the purpose of the study and request access to sales information. Despite support for 
the study from the University’s Vice Rector for academic affairs, the researcher encountered 
serious obstacles that impeded progress with the study. First, lack of knowledge of English 
language amongst the cafeteria staff caused communication problems. Moreover, there was a 
lack of understanding about research making staff suspicious of the researcher’s enquiries, and 
defensive. Cafeteria processes were rudimentary with no processes in place or proper tools for 
recording the sales figures. The cafeteria had no cash register and the money from the sales 
was placed in a cardboard box. Both staff and management lacked basic bookkeeping 
knowledge, and no proper accounting for transactions (either volume or composition) on daily 
or an historic basis was in place. In addition, frequent changes of personnel occurred so systems 
were in a constant state of flux and the researcher lost contacts and had to re-negotiate with 
replacement staff. 
To bridge the language barrier, the researcher asked a faculty member from the College of 
Computer Science, who is a PhD holder from the United Kingdom and whose native language 
is Arabic, to take a role as a translator in any communication with the cafeteria staff. The 
researcher and translator visited the cafeterias and the managers agreed that staff could provide 
the researcher with the weekly sales figures for sweet and savoury snack items. Recording of 
the sales figures started in September 2013 and continued through November to the first week 
of December (i.e. most of the autumn semester). The sales figures were provided in the form 
of handwritten sheets of paper in Arabic, as shown in Figure 15. 
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Figure 15. Manual summary in Arabic, September 2013 
The researcher translated and entered the weekly figures for each sweet and savoury snack 
product into an Excel spreadsheet and inspected the data for patterns and trends across the 
weeks.  Since poor stock recording and control meant the cafeterias often run out of individual 
items and different snack items were substituted, depending on availability in the central store. 
The unit of measurement was total weekly sales of all sweet items, and total weekly sales of 
all savoury items. A picture of extreme variability between weeks was found. Whilst some 
fluctuations could be explained, e.g. lower total sales in registration weeks (1 and 2) or 
examination periods when full teaching schedules were not followed, other fluctuations 
appeared random.  Anomalies were referred back to the manager for checking, but frequently 
could not be explained.  In the absence of records of opening balances, stock refilling from 
storage and closing balances, it proved impossible to make proper reconciliations of stock 
flows and sales.  Also, it transpired in discussion with cafeteria staff that the weekly sales 
figures provided were based on the number of boxes sold (as whole numbers), and lacked the 
precision of accounting for the number of items within each box (which varied by product). 
Products are purchased by the catering company from the supplier in large cartons, which 
contain a number of boxes.  The process of checking anomalies with managers revealed that 
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sometimes sales had been reported by carton rather than by box, resulting in even larger 
inaccuracies and indicating that robust research could not be conducted using sales figures 
collected in this manner. 
In the absence of reliable data provided from cafeteria records, alternative means of gaining 
sales figures were considered, involving observation and counting sales at the point of 
purchase. In the event, however, this did not prove necessary as, in January 2014, the University 
contracted with a new vendor to provide cafeteria services. The problems the researcher had 
encountered in gaining basic information on sales had brought serious deficiencies in the 
cafeteria operating and accounting systems to the attention of the University authorities and 
had been instrumental in bringing about this change. A new manager was appointed to redress 
the poor administrative processes and unsatisfactory working relationships between 
management and cafeteria staff. Crucially for this study, cash registers were introduced into 
the cafeterias enabling the recording of sales of individual items. Hence, the collection of daily 
data on sweet and savoury snack purchases began again at the beginning of the spring semester 
and continued until the end. 
Revised processes 
The cash register (“till”), was introduced in the University’s cafeterias in January 2014. It was 
used for calculating and recording sales transactions and usually printed a receipt for 
customers. All cash registers had buttons that are used to input quantities and prices.  The 
names of items available were set in the tills by the owner of cafeterias, in Arabic language, 
and later translated by the researcher into English. The cafeteria staff experienced problems 
with using the cash register, so in order to keep continuity on the recording of the sales figures, 
the owner of the company that provided food services decided to have two methods of 
recording the sales. As well as using the till, when students purchased food items or beverages, 
the staff wrote down on a piece of paper the name of items sold, price and their quantity. At 
the end of the working day, they summed up all transactions and filled in a form (summary 
transaction record) that the cafeteria managers provided on a daily basis, before the cafeterias 
opened (Figure 16).  
With these two methods in operation, the accuracy of the recording of sales figures could be 
checked. Also, in the event of a problem with the cash register, the manual recording of the 
sales figures provided a backup. At the end of each day, the manager of both cafeterias provided 
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the researcher with the manual summary transaction record (Figure 16) and the cash till printout 
from the cash register (Figure 17) showing the total number of each snack and savoury item 
sold during the day, as entered by the cafeteria staff. 
 
Figure 16. Manual summary transaction record in Arabic -January 2014 
 
Figure 17. Daily cash till printout 
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In addition, a copy of all individual till receipts that had been issued during the day (Figure 18) 
was provided so that the researcher could manually count (1) the number of individuals who 
had made purchases (i.e. the number of till receipts was an estimate of the total number of 
customers) and (2), the number of purchases that included a sweet or savoury snack item. The 
difference between (1) and (2) is the number of customers that did not purchase a sweet or 
savoury snack item.  The individual till receipts had to be returned to the cafeteria the following 
day after processing by the researcher. 
      
Figure 18. Cash till receipts in English and Arabic 
Data entry 
All data were entered into Excel spreadsheets on a daily basis (one per cafeteria) (Appendix 
IV for cafeteria #4 and #5, respectively). The first column of the spreadsheet contained the 
names of the sweet and savoury snack items that were available in the cafeterias (one row per 
product). This list extended to 40 different items (excluding fruit) as the semester progressed 
and new products were introduced. The cells of the database contain the number of items sold, 
using data from the daily cash till printout. Price per item was also recorded in Saudi Arabia 
Riyals (SARs). There were frequent changes and unclear corrections of the items on the manual 
summary and records often did not agree with the cash till printout. The total number of items 
sold, according to the manual summary was entered daily on the spreadsheet and the difference 
from the cash till printout was calculated. The researcher’s judgment was that the cash till 
printout was the more reliable of the two methods for recording the sales, and this was therefore 
used as the basis for the analysis. However, there were a few days when the cash till printout 
was not available, and the manual transaction summary was used for obtaining the daily figures 
on sales of each item on those occasions (see Appendix IV).  
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Daily revenue from sales was calculated for each cafeteria from the spreadsheets by 
multiplying the price with quantity sold of each item from the cash till printout (or from the 
manual summary when the cash till was not available) and totalled across items (see Appendix 
IV) for cafeteria #4 and #5, respectively. A summary of the daily records of the number of 
items sold and revenues for both cafeterias is shown in Appendix IV. The daily revenue totals 
were added to the main spreadsheets, recording sales (see Appendix IV).  
Since weather may affect student purchasing behaviours and food choices (e.g. use of the 
outside cafeteria, and whether items such as ice cream are offered for sale), the weather 
conditions were also noted on a daily basis and recorded on the main spreadsheet, recording 
sales (see Appendix IV (temperature around midday, together with the amount of sun/ cloud – 
i.e. all or mostly sunny, some sun and some cloud, mostly or all cloudy, raining). Weather data 
were obtained daily from the internet. (http://www.worldweatheronline.com/v2/historical-
weather.aspx?q=HAS) 
Assessing the impact of introducing fruit into cafeteria 
Fresh fruit (apples, oranges, bananas and kiwis) was provided by the researcher specifically for 
the study. It was the first time fruit had been available for purchase in either of the two 
cafeterias (cafeteria #4 and #5). The researcher purchased boxes of good quality fruit from the 
local market and delivered this to the central store on Sunday morning of the intervention week 
from where it was distributed to the two cafeterias. This method maintained the researcher’s 
independence from the process of stocking the cafeterias.  
Fruit items were offered for a period of a week on three separate occasions, so that the impact 
on weekly sales of sweet and savoury snacks could be explored. A notice was placed at the 
entrance to each cafeteria stating, in Arabic ‘Fruit is now available; Price 2 SARs’, to draw the 
extended range of snack items to the attention of students. The fruit was arranged in four bowls 
(one for each type of fruit) and placed visibly on the counters of both cafeterias (Figure 19). 
Positioning of items has been shown to affect consumer choices, and strategic placement has 
been used previously to ‘nudge’ people into purchasing healthy options (Thaler and Sunstein, 
2003; Holland et al., 2013). Hence the fruit bowls were always placed in the same location at 
the front of the serving counter of both cafeterias. Serving staff were asked to keep the bowls 
topped up (with all four fruits available at all times) during the period of the intervention.  
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Figure 19. Fruit intervention in Cafeteria #4 and #5 
It was agreed between the researcher and the cafeteria manager that all revenue from the sales 
of the fruits would belong to the cafeteria. Visits were made to the cafeteria by the researcher 
during the intervention to ensure that fruit bowls were kept stocked and the protocol was 
adhered to. The cafeteria staff was given a small daily financial incentive for providing sales 
records and ensuring fruit placement in the cafeteria.  
Items of fruit were initially priced at 2 SARs, and this was clearly indicated on the side of the 
bowls. The price of 2SARs was set to reflect a profit margin as close as possible to that obtained 
by the cafeteria on other sweet and savoury snack items so as not to distort buying by fixing a 
lower or higher price for fruit relative to other snack items on sale. According to the University 
cafeteria managerial staff, an average wholesale price for one box of sweet snack (mainly 
chocolate) of 24 pieces which retail at 3 SARs was 50SARs which gives a wholesale price of 
a single chocolate of 2.08SARs.  Since cafeterias sell the chocolate at price of 3SARs, the 
mark-up is 0.92SARs or approximately 50%.  The average price of one piece of fruit purchased 
in the market for the first intervention week was 1.07 SAR (Apples 1.26, Bananas 0.83, 
Oranges 0.63 and Kiwi 1.54 SAR). Hence, applying the 50% markup used in the cafeteria on 
chocolate would give a price of 1.50SAR per item of fruit. Since 1SAR is the smallest 
denominator in Ha’il, a price of 2SARs was used as the base price of fruit. Although the relative 
price of the different types of fruit changed, the average market price of fruit was very similar 
for the second (Apples 1.28, Bananas 0.64, Oranges 0.54, Kiwi 1.66, average 1.04 SAR) and 
final intervention weeks (Apples 1.27, Bananas 0.75, Oranges 0.61, Kiwi 1.69, average 1.08 
SAR).  
In the weeks when the fruit was offered, sales of fruit items were recorded as a separate item 
in the cash register. Additionally, and as a cross check, the researcher counted the number of 
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fruit items that were left at the end of the week. Sales of fruit were recorded as a separate row 
on the spreadsheet (Appendix IV for cafeteria #4 and #5, respectively). 
Assessing the impact of healthy labelling of fruit on sales 
The lab-based research by Van Herpen and Van Trijp (2011) found that health logos can 
enhance healthy product choice. The notices announcing the availability of fruit in the 
cafeterias in the intervention weeks were varied with one cafeteria randomly selected to have 
the notice augmented with a health message (Appendix IV). Two pieces of paper with the 
names of each cafeteria were put in one container and two pieces of paper stating either ‘with 
logo’ or ‘without logo’ were placed in another container. One piece of paper was drawn by an 
independent individual from each container to identify which cafeteria would be given the 
notice with the healthy logos. Two simple logos  “Healthy choice” and ”Great for you”, 
were selected from a review of labelling by Raats, et al. (2012). These two health logos were 
chosen because they are ‘directive’ and tell us that the food item, i.e. fruit is healthy (Raats, et 
al. (2012). 
Assessing the impact of a reduction in the price of fruit on sales 
During a second intervention week, the price of fruit was reduced from 2SARs to 1SARs 
(reduction of 50%) per item in both cafeterias. This is roughly equivalent to the bulk buying 
price of fruit in the market so could represent no profit mark up for the cafeteria (a price at cost, 
or break-even). The notices at the entrances to both cafeterias were altered only in respect of 
the price change.  In all other respects the intervention remained the same (including 
positioning of fruit and the ‘healthy logos’ on the notice of the selected cafeteria). In this way, 
the effect of subsidizing the price of fruit (a healthy option), relative to sweet and savoury 
(unhealthy) snacks, was explored, since the price of the other snacks was not adjusted (see 
Appendix IV).  
Assessing the impact of free fruit on sales 
During a third intervention week, fruit items were provided free in both cafeterias. The prices 
on the entrances to both cafeterias were altered accordingly, but in all other respects (including 
the use of the ‘healthy logos’), the intervention remained the same. In this way, the effect of a 
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total subsidy on the price of fruit, with no change in the prices of unhealthy snacks, was 
explored (see Appendix IV).  
Selection of intervention weeks 
The spring teaching semester consists of two seven week periods with a one week break in the 
middle (week 8). A registration week precedes the start of the teaching semester, and there is 
a three week exam ination period after the end of teaching (Table 3).  
Table 3. Time-table of collecting data per week 
Week Week beginning Event 
   26th January  Registration begins                                                            
Week 1 2nd February Classes begin 
Week 2 9th February Classes  
Week 3 16th February Classes  
Week 4 23rd February   Classes 1st Intervention  - fruit 2SARs                                            
Week 5 2nd March Classes  
Week 6 9th March Classes  
Week 7 16th March Classes  
Week 8 23rd March Midterm break 
Week 9 30th March Classes resume 
Week 10  6th  April  Classes 2nd Intervention  - fruit 1SARs                                                   
Week 11 13th April Classes  
Week 12 20th April  Classes Free fruit intervention                                                               
Week 13 27th April Classes  
Week 14 4th May Classes  
Week 15 11th May  Classes end 
Week 16 18th May End of classes and beginning of final examinations 
Week 17 25th May Final examinations  
Week 18 1st June Final examinations  
Sales data were gathered throughout the spring semester 2014. Only cafeteria #5 remained open 
during the examination period due to reduced numbers of students on campus.  Attendances 
during the registration weeks at the start of the semester and examination weeks are usually 
low, so periods when attendances were “normal” (i.e. regular teaching weeks) were selected 
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for the intervention. Fruit was therefore introduced at 2SARs in week 4, at 1SARs in week 10 
and for free in week 12 (Table 3). The intention had been to spread the intervention over two 
semesters, but difficulties with baseline data collection in the autumn prevented that. 
Data analysis 
All analyses were performed using SPSS statistical software (SPSS version 21.0.0.1, IBM, 
2013). Although a decision had been made to base the analysis on the cash till records wherever 
available, sales figures collected by this method were compared for consistency with those 
provided by manual records, and differences explored. Sales of snack products (sweet and 
savoury) in both cafeterias (separately and combined) were analysed on a daily and weekly 
basis throughout the semester. Sales figures and revenue were aggregated across products and 
across weeks to smooth fluctuations. Data from the two cafeterias were also combined because 
they were located in close proximity to each other and students used them. The effect of price 
changes and providing health information to users of one cafeterias on fruit sales and revenue 
was explored. Data were analysed by using descriptive statistics, including frequencies and 
means. Pearson correlation was employed to study relationship between daily temperature and 
total sales revenue.  
4.6.2 Follow-up questionnaire 
The week after the free fruit intervention, a sample of students were invited to respond to a 
brief follow up questionnaire to assess awareness amongst regular customers of the 
introduction of fruit. It also identified students who stated they had purchased a fruit item (or 
taken free item) in order to explore their characteristics, compared to those who stated that they 
did not.  
All students who purchased a sweet or savoury snack item were eligible to take part in the 
study. It was determined in advance that data collection would continue until 50 students in 
total in either cafeteria had answered that they were aware that free fruit had been offered (i.e. 
answered ‘Yes’ to question 2 in the questionnaire). The sample size of 100 was chosen in order 
that the resulting estimate of fruit purchasing students had a 95% confidence interval to 10% 
either side. For example, if it is observed that 37 of 100 take fruit, then the 95% confidence 
interval would be between 27 and 47.  
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Questionnaire design: (summarized in Table 29) 
The first two questions ascertained if the respondent had used either of the cafeterias #4 or #5 
during the previous week and if so, if they were aware of the free fruit that had been available 
(Figure 20). If confirmed, students were asked if they took a free fruit item (question 3), and if 
they did, whether they substituted fruit for something else (entrée, sweet or savoury snack or 
beverage) (question 4). The response to this question would enable comparison with responses 
to the earlier survey when another sample of students was hypothetically asked, if the fruit had 
been available whether they would purchase fruit and substitute it for other items.  
All respondents (both those stating they had taken free fruit and those that had not taken the 
free fruit, and those who stated they were not aware of free fruits) were asked to indicate how 
much they liked each type of fruit (apples, bananas, kiwis and oranges), on a five-point scale, 
with 1 (dislike a lot) to 5 (like a lot). A summary variable reflecting the extent to which 
respondents stated they liked the four fruits was created (mean of four scores) so that the 
relationship between preferences and having taken free fruit in the previous week could be 
explored. The students were also asked to report the number of items of fruit they usually 
consumed per day (question 7) and how often they have fruit as a snack, on a five-point scale, 
1 (never) to 5 (always) (question 8), to explore if responses to these questions on self-reported 
usual behaviours were associated with having taken a piece of free fruit.  The reasons 
underlying reported fruit snack consumption habits were explored in an open-ended question 
(question 9). Only the first reason given was noted.  
Finally, students were asked whether they had noticed that the fruit had been available for the 
sale earlier in the semester, and if confirmed, they were asked whether they bought the fruit 
(questions 10 and 11). Associations between fruit purchasing, taking free fruit and fruit 
consuming behaviours were explored. The questionnaire is provided in Appendix V.  
Questions Objective 
1 Did you use this cafeteria or cafeteria 4/ 5 last 
week? Y/N   [No – go to Q6] 
Sift out people not using cafeteria in 
previous week, calculate % 
2 Did you notice that free fruits were available 
in the cafeteria? Y/N  [No – go to Q6] 
Sift out cafeteria users who did/ did not 
notice free fruit, calculate % 
 
3 Did you take a piece of fruit? Y/N  [No – go to 
Q6] 
Calculate % taking fruit 
91 
4 Did you take fruit instead of another item?  
Y/N 
[No – go to Q6] 
Explore self-reported substitution to 
compare with the responses to the first 
survey where substitution was 
hypothetically asked. 
5 Which item did you substitute for fruit (select 
only one)?  CARD 1: Chocolate, sweet snack/ 
chips, savoury snack/ entrée / beverage 
6 How much do you like apples/ bananas/ kiwis 
/ oranges as a snack food?   
CARD 2: Dislike a lot (=1) / dislikes / 
indifferent / like / like a lot (=5) 
New variable created to reflect the overall 
mean liking of fruit = sum of scores from 
apples, bananas, kiwi and oranges divided by 
4 
To see if taking fruit is associated with 
the extent to which state like a fruit  
7 How many pieces of any fruit do you usually 
eat on a regular day?  0  1  2  3  4  5  6 or more 
Usual fruit consumption – explore if the 
students who said they took the free fruit 
Were the ones who stated they usually 
ate more fruit 
8 When having a snack, how often do you have 
fruit?  
CARD 3: always / often / sometimes / rarely / 
never   [Never – go to Q12] 
9 Why do you choose fruit for a snack?  
Open question 
Note the first reason given only 
To see the reasons given, and, if they 
raise healthiness (or taste/ convenience 
issues), to explore how these relate to 
taking free fruit 
10 Did you notice that earlier this semester fruit 
had been available for purchase in the 
cafeteria? Y/N 
[No – end interview] 
To compare those taking free fruit and 
those saying they bought fruit when it 
was offered for sale, and to explore if 
fruit purchasing was associated with 
responses to Q 6-9 above  
11 Did you buy fruit when it was sold in the 
cafeteria? Y/N  
Figure 20. Questionnaire rationale 
Data Collection  
 For the follow-up questionnaire, the researcher attended the two cafeterias in which the fruit 
intervention had been conducted. A convenience sample of students who was purchasing a 
snack item in either cafeteria was invited to complete the 11-item follow-up questionnaire 
which was delivered, in English, by a short interview with the researcher, with use of cards as 
prompts to help students select response options for some questions (see Appendix V). 
Although the questions were simple, and teaching at the University of Ha’il is in English, the 
use of cards was deemed desirable since English is not the first language of most students. A 
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notice was posted at the entrance to the cafeteria on data collection days informing students 
that they may be invited to participate in a questionnaire survey. The notice emphasized that 
participation was entirely voluntary and that no penalties would be applied to students who 
decline the invitation (see Appendix V). The notice did not specifically explain the nature of 
the research in order to avoid the possibility of influencing responses. Students invited to 
participate were first read the preamble on the questionnaire, which reinforced the voluntary 
nature of the interview. If they consented to take part, the interview was continued. Data 
collection took place over a week for approximately 3 hours/day per cafeteria. In total, 124 
students completed questionnaire, which took approximately 5 minutes. 
Data analysis 
The data collected from the survey was analysed using SPSS version 20 (SPSS Inc., Chicago, 
IL). Absolute and relative frequencies and means were used as descriptive statistics. Statistical 
significance tests were applied to analyse relationships between students reporting taking free 
fruit and purchasing fruit, and self-reported fruit preferences and usual fruit consumption 
behaviours; student t-test for continuous variable and chi-square and Mann-Witney U-test for 
categorical and ordinal variables respectively. Responses to the open-ended question were 
coded in an iterative process involving reading and re-reading all the responses, developing 
categories, assigning each response to a category and checking. Frequency of responses in each 
category was then calculated and associations between frequencies and self-reported fruit 
consumption behaviours explored. Differences in proportions taking free fruit and purchasing 
fruit between cafeterias #4 and #5 were explored. 
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5.1 Introduction  
Findings from the three empirical studies are presented in this chapter. The course of the 
research was significantly influenced, however, by practical issues associated with local 
culture. Collecting data for research purposes, and in particular using students as research 
subjects, is not a common practice in Saudi Arabia. Moreover, strict segregation of the sexes is 
required under the Islam religion. Hence this chapter starts with a description of the issues faced 
by the female researcher, and how they were accommodated in order to complete the studies.  
5.2 The Research Culture  
Conducting research with students in any university can be a challenge, requiring sensitivity 
and consideration for language, culture, religion, as well as for other emotional, behavioural 
and environmental factors. In the Kingdom of Saudi Arabia, religion and culture are central to 
society and there are strict laws governing behaviour. These rules must be observed in research, 
just as much as they are mandated in other aspects of life. Islam plays a central role in defining 
the culture and determining the norms, values, attitudes, and practices of society (Almunajjed, 
1997). One of the important features that profoundly influence every aspect of public and social 
life in Saudi Arabia is the segregation of sexes. Segregation of the sexes is maintained 
physically, socially and psychologically. This segregation, which does not permit women to 
mix with unrelated men in Saudi Arabia, is prescribed by the Islamic religion (Almunajjed, 
1997; Ember and Ember, 1998; Wheeler, 2000). It is a general rule that applies to education, 
banking, public transportation and the work place. It also applies to restaurants, schools, and 
libraries. "The practice of segregation and confining women to their own company is an 
institutional mechanism designed to regulate women", to protect their chastity and to "prevent 
other men from encroaching on the male honor of the family" (Almunajjed, 1997).  
Religion and culture in Saudi Arabia not only shape people's attitudes, practices, and 
behaviours, but also shape the way they see and do things and perceive their lives. Saudi 
society, as mentioned before, is gender-segregated. In this research, it was therefore no possible 
for a female researcher to enter the male section of the University and conduct the 
questionnaires with male students because the act of communicating with an unrelated male, 
either face-to-face or by telephone, is itself wrong according to the Saudi culture. In order to 
examine gender differences in health related behaviours, attempts were made at the start of the 
research to include men students. Hence, in Study I and IIa, a male colleague was asked to 
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organise the data collection from male students. Whilst this worked satisfactorily for Study I, 
the classroom based survey, it proved problematical for Study IIa where interviews with 
students were required. The male colleague (an English speaker without knowledge of Arabic) 
enlisted the help of an interpreter and it was not known what the interpreter was saying to the 
volunteers. Having surrogates conduct the research meant that the principal investigator lost 
control of how the research was conducted. Moreover, the data gathering for Study IIa was 
burdensome, requiring presence in the cafeteria for many hours to recruit participants and 
asking others who were unconnected with the research to do this was difficult. Hence, 
conducting subsequent stages of the research with just women students was the only viable 
option. 
Compared to Western culture, Saudi society is generally more sensitive about questions 
relating to age, race, gender, wealth, physical appearance, status characteristics and other 
aspects of their lives. So concerns existed about whether students would be willing to play an 
active part in research and provide answers to survey questions.  For this reason, Study IIa was 
run as a feasibility study. It indicated that students could be recruited. Anonymity, which is an 
ethical standard, affords protection for the individual. It also encourages participants to be 
honest in their responses as they are not worried about their reputation and there is no social 
pressure on them to tell untruth.  
The nationality of researcher was a further potential barrier. By not being of Saudi nationality, 
there was a danger that students would not want to take part in the research organised by 
someone from a Western culture. However, having lived in Ha’il and taught at the University 
for many years, the researcher was known and trusted. Moreover, the provision of full 
information sheets, that clearly explained the purpose of the research and demonstrated 
awareness of their culture, was a reassurance to them. 
Study III, which was based on gathering data on sales from University cafeterias, faced a 
different culture-related issue. Many schools and Universities complete sales records with 
pencil and paper and all of this have been entered into the manual sales sheet that created 
potential for mistakes (DePaolo, Robinson, and  Jacobs (2016). The initial attempt to gather 
baseline data on sales of different snack items this way revealed rudimentary retail processes 
(no cash till) and lack of accounting which rendered the analysis of sales trends impossible. 
Therefore, for this research, setting up cash machines was crucial for keeping record of every 
item sold. The difficulties experienced by the researcher, however, brought the problems to the 
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notice of management and a cash till was introduced which enabled the collection of sales data 
to proceed. Even so, cafeteria staff found it difficult to change their habits, and were not 
consistent in their use of the till, and the data that were finally collected were incomplete and 
are known to contain some inaccuracies.  
5.3 Study I: Background knowledge and health-related behaviours  
The aim of Study I was to use a questionnaire, completed in a classroom situation, to explore 
knowledge and awareness of diabetes and behavioural risk factors amongst students at the 
University of Hail in Saudi Arabia. Diabetes was chosen as the focus for the study because 
type 2 diabetes is such a big and growing problem in Saudi Arabia (International Diabetes 
Federation     2015). 
Characteristic and demographic profile of respondents 
Almost all students who were invited to participate agreed to do so, and a total of 200 
questionnaires was returned. Two male students had completed less than half of the items and 
their responses were removed, leaving data from 198 students for analysis (100 for women). 
Missing information was minimal, and where it occurred, was scattered across items. In terms 
of race and ethnicity the sample was 76.9% white (includes Saudi), with 7.9% identifying as 
mixed, 0.5% as African/Caribbean, 5.8% as Asian and 8.9% as other.  Most respondents 
(n=172, 86%) were aged 18-23 with the rest being 24-29 years (Table 4). Women students 
were more likely than men to report a qualification in a health-related area, poor mental health 
(frequency of being stressed, anxious, worried and sad), and choosing whole grain options. 
Over three quarters of respondents reported very good or excellent general health, and small 
numbers reported smoking (no women). Over half of male and female respondents reported 
that a family member had been diagnosed with diabetes (Table 4). 
Knowledge and understanding of diabetes 
The mean knowledge score (out of 15) was similar for men (8.43) and women (8.23). 
Knowledge was best on biological aspects: role of the pancreas (91%), insulin (93%), blood 
sugar (87%), and poorest on diabetes complications (21%) and ethnic susceptibility (26%). 
Also, relatively few respondents knew the ages at which type 1 and type 2 diabetes typically 
develops (37% and 30.5%, respectively) or first line treatments (33%, 37%) (Table 6). No 
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significant associations were found between knowledge scores and any respondent 
characteristics (socio-demographic, health status, health behaviour, qualifications, family 
history of diabetes and perceived diabetes risk). 
Health behaviour 
There was no statistically significant difference between men and women students in self-
reported physical activity and dietary behaviours with the majority stating they engaged in 
moderate intensity activity for 3 days or less per week, had 2 or fewer servings of fruit and 
vegetables per day, and 2 or fewer servings of fried /”fast” and sweet foods per day (Table 
4).Eating more sweet and fried foods was positively associated with higher consumption of 
fruit and vegetables (Spearman rho.171, p=. 017, n=194) and selecting whole grain options (. 
142, p=. 015, n=195). A perception of being at risk of diabetes was strongly associated with 
reporting a family member with diabetes (chi-square test p < .0005), and also reporting poorer 
general (Mann-Whitney U test, p = .034) and emotional (Mann-Whitney U test, p< .0005) 
health. No association was found between reporting a health-related qualification and any 
health behaviour, or physical or emotional health status. 
Table 4. Characteristics of the sample 
Characteristic Male N=98 Female 
N=100 
Significant 
difference: 
Male vs. 
Female  
n % n % 
 
(2+1 missing) 
18-23  82 84.4 90 90.9 NS 
24-29 14 14.6 9 9.1 
Ethnicity 
(4+4 missing) 
White 68 72.3 78 81.2 NS 
 Other* 10 27.7 7 19.8 
Subjects studied: yes 
(3+1 missing) 
 
 
Health/ medical 2 2.1 38 38.4 Chi square 
p<.0005 Biology 12 12.6 12 12.1 
Nutrition 2 2.1 2 2.0 
None of these 79 83.1 47 47.5 
General health Excellent  24 24.5 24 24.0  
NS Very good 47 48.0 56 56.0 
Good 21 21.4 8 8.0 
Fair 6 6.1 12 12.0 
Poor 0 0 0 0 
Frequency of feeling 
stressed, anxious, 
worried or sad over 
the last month 
Always 4 4.1 13 13.0 Mann 
Whitney 
p=.023 
 
Often 17 17.3 24 24.0 
Sometimes 48 49.0 41 41.0 
Occasionally 22 22.4 15 15.0 
Rarely 7 7.1 7 7.0 
0 - 1 days 54 55.1 61 61.0  
98 
Physical activity 
(moderate intensity) 
in last week 
     NS 
2 – 3 days 37 37.7 24 24.0 
4 – 5 days 4 4.1 10 10.0 
6 – 7 days 3 3.1 5 5.0 
Smoking 
(1+1 missing) 
 
 
Never smoked 76 78.4 95 96.0 Mann 
Whitney 
p<.0005 
 
Used to smoke 7 7.2 4 4.0 
Smoke < 10 per day 3 3.1 0 0 
Smoke >= 10 per day 11 11.3 0 0 
Servings of fruit and 
vegetables day before 
(average) 
(2+1 missing) 
0 -1 56 58.3 58 58.6  
NS 1.5 - 2 30 31.3 26 26.3 
2.5 – 4.5 9 9.4 15 15.2 
>= 5 1 1.0 0 0 
Servings of fried / 
‘fast’ and sweet foods 
day before 
(3+1 missing) 
0 -1 54 56.8 49 49.5  
NS 1.5 - 2 25 26.3 29 29.3 
2.5 – 4.5 16 16.8 20 20.2 
>= 5 0 0 1 1.0 
Wholegrain options of 
bread, pasta, cereal 
(1+2 missing) 
Never 10 10.3 6 6.1 Mann 
Whitney 
p<.0005 
 
Not usually 42 43.3 19 19.4 
Some of the time 43 44.3 65 66.3 
All of the time 2 2.1 8 8.2 
Have diabetes diagnosed by a doctor (yes) 2 2.0 1 1.0 NS 
The family member has diabetes (yes) 52 53.1 67 67.0 NS 
Think at risk of developing diabetes (yes) 29 29.6 30 30.0 NS 
 
*African/ Caribbean, Asian, Mixed        
Table 5. Knowledge on diabetes: general comparison 
Question and response options, ranked by proportion correct 
(Correct answer in CAPITALS) 
Frequency of 
correct answer 
Significant 
difference: 
male vs. 
female* 
 
Male 
N=98 
Female 
N=100 
n n 
Which of these hormones is involved in diabetes? 
(Estrogens, INSULIN, testosterone, thyroxin) 
 
91 95 NS 
Which organ of the body does not work properly on diabetes? 
(Brain, kidney, liver, PANCREAS) 
89 89 NS 
 
Diabetes is diagnosed by a blood test which shows levels are too 
high of: (fat, iron, oxygen, SUGAR) 
83 90 NS 
 
Which of these is a symptom of diabetes? (Diarrhea, EXCESSIVE 
THIRST, running nose, skin rash) 
74 93 .001 
 
What is the main cause of Type 1 diabetes? 
(GENETIC, lifestyle, diet/ exercise, caught, no reason) 
 
66 68 NS 
Diabetes is caused by a defect, in which body system? 
(ENDOCRINE, immune, reproductive, urinary) 
 
72 59 .031 
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What is the main cause of Type 2 diabetes? 
(Genetic, LIFESTYLE DIET/EXERCISE, caught, no reason) 
 
61 58 NS 
People can have Type 2 diabetes without knowing it 
(TRUE, false, don’t know) 
61 56 NS 
 
At what age does Type 1 diabetes usually develop? 
(Fetal/ pre-birth, CHILDHOOD, adulthood, old age) 
39 35 NS 
 
What is the first line of treatment for Type 2 diabetes? (LIFESTYLE, 
psychotherapy,  medication, surgery) 
36 38 NS 
 
Type 2 diabetes is more common than type 1 
(TRUE, false, don’t know) 
 
36 37 NS 
What is the first line of treatment for Type 1 diabetes? (Lifestyle, 
psychotherapy,  MEDICATION, surgery) 
27 39 NS 
 
At what age does Type 2 diabetes usually develop? 
(Fetal/ pre-birth, childhood, ADULTHOOD, old age) 
 
36 25 NS 
Some ethnic groups are more likely to get Type 2 diabetes than 
others (TRUE, false, don’t know) 
29 23 NS 
 
Which is NOT a complication of diabetes? (Blindness, JOINT PAIN), 
kidney disease, heart disease) 
26 18 NS 
Overall knowledge score, number correct  (range 0 -15) 
Mean (SD) 
 8.43 
(2.16) 
 8.23 
(2.21) 
        T Test 
NS 
5.4 Study IIa: Purchasing behaviours and intentions - feasibility study 
Characteristics of respondents 
Responses to the questionnaire to collect information about purchasing patterns and intentions 
were obtained from the planned sample of 60 men and 60 women. Men and women students 
differed on all characteristics, except self-reported exercise. Men were slightly older than 
women, had a higher mean BMI, were more likely to smoke and live with their parents (vs. be 
married), and used the cafeteria and purchased snacks less frequently than women. Both men 
and women rated (on average) savoury snacks as not–slightly healthy, and sweet snacks as 
slightly – moderately unhealthy.  There was a high recognition that fruit was very – extremely 
healthy, particularly amongst men (Table 6). 
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Food purchases 
The combination of products that participants had bought on the day they were recruited to the 
study is shown in Table 7. All students had bought snacks as this was the criterion for inclusion 
in the study. Men students spent significantly more than women, and a higher proportion had 
bought entrees, in addition to snacks.  
Table 6. Characteristics of the sample and comparison of men and women students 
Characteristic 
Women N=60 Men N=60 Significant 
difference N % N % 
Living situation  
With parents 
Married  
 
47 
13 
 
78.3 
21.7 
 
56 
4 
 
93.3 
6.7 
Chi Square: 
p=. 018 
Smoke - Yes 0 0.0 19 31.7 
Chi Square: 
P<. 0005 
How often use the cafeteria 
Very often (4-5 days per week) 
Quite often (2-3 days per week) 
Not often (0-1 day per week 
 
30 
24 
6 
 
50.0 
40.0 
10.0 
 
16 
28 
16 
 
26.7 
46.7 
26.7 
Mann Whitney 
p=. 003 
How often buy snack products 
(chocolate or potato crisps) 
Very often 
Sometimes 
Not very often 
 
 
15 
41 
4 
 
 
25.0 
68.3 
6.7 
 
 
11 
36 
13 
 
 
18.3 
60.0 
21.7 
Mann Whitney 
p=. 052 
Continuous variables Mean SD Mean SD 
Unpaired 
T-test 
Age (years) 22.2 1.5 22.8 2.3 p=. 086 
How many times a week exercise (go to 
the gym, play sport) 
1.7 2.1 1.8 1.7 p=. 851 
Body Mass Index (BMI) 23.3 4.4 26.2 5.2 p=. 002 
Rating of the healthiness of* 
Sweet snacks 
Savoury snacks 
Fruit 
 
2.27 
1.63 
4.23 
 
.972 
.882 
.745 
 
2.13 
1.77 
4.70 
 
1.02 
.789 
.530 
 
 
p=<. 0005 
*1=Not healthy; 2=slightly healthy; 3=moderately healthy; 4=very healthy; 5=extremely healthy; 
Table 7. Food purchases of respondents 
Food purchases 
Women N=60 Men N=60 Significant 
difference N % N % 
 Savoury snack only 5 8.3 0 0  
 
Chi Sq. 
P<. 0005 
 Sweet snack only 14 23.3 5 8.3 
 Savoury and sweet snack 4 6.7 1 1.7 
 Entrée and savoury snack 9 15.0 1 1.7 
 Entrée and sweet snack 24 40.0 42 70.0 
 Entrée, savoury snack and sweet 
snack 
4 6.7 11 18.3 
 Mean SD Mean SD Unpaired t-test 
Total expenditure (SARs) 5.9 2.3 8.6 3.3 P<. 0005 
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Factors affecting food choices 
Taste was the most important factor in selecting items for both men and women, but the 
weather, amount of time they had and healthiness were also moderate – very important to both 
groups. Overall, the price was the least important factor affecting food choices. Compared to 
men, women students stated that they were less influenced by their friends (Table 8). There 
was no correlation between the importance that an individual attributed to the healthiness of 
food items they purchase and health behaviours (exercise and smoking) and BMI. 
Table 8. Factors affecting food choices 
Factor 
Women 
N=60 
Men 
N=60 
Significant 
Difference 
Men vs. Women  
Chi Square Mean SD Mean SD 
Taste 3.87 0.81 4.37 0.80 0.001 
Price 2.98 1.30 2.57 1.23 0.073 
Healthiness 3.48 0.85 3.33 1.24 0.443 
Weather 3.60 0.89 3.10 1.32 0.031 
Time 3.52 .930 3.72 1.34 0.345 
Friends 1.95 0.95 3.55 1.23 <0.0005 
The scores reflect the importance of the factor: (1) not important; (2) slightly important; (3) 
moderately important; (4) very important; (5) extremely important 
Stated intentions to purchase 
If fruit had been available at 1 SAR, over one half of men and women said they would have 
bought it, and 20 (33.3%) women and 24 (41.7%) men said they would have bought more than 
one piece of fruit.  With an increase in price to 2 SARs and 3 SARs per item, the proportions 
stating a willingness to buy fruit fell (Table 9). Expressed willingness to buy fruits was not 
associated with health behaviours (exercise and smoking), BMI or how healthy respondents 
considered fruit to be. However, 57.7% of people saying they would buy fruit stated healthiness 
was very or extremely important in their choice of food items, compared to 32.7% of those not 
saying they would buy fruit. 
Table 9. Stated intentions to buy fruit  
Stated would buy fruit if available at: 
(Yes vs. No/don't know) 
Women N=60 
Men 
N=60 
Significant 
Difference 
Chi Sq. N % N % 
1 SAR per piece  34 56.7 37 61.7 p=0. 577 
2 SARs per piece  15 25.0 26 43.3 p=0. 034 
3 SARs per piece  6 10.0 12 20.0 p=0. 125 
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Of the 71 students who stated they would buy fruit at the 1 SAR per piece, 60 (85%) stated 
they would substitute fruit for other items that they had bought: 5 for a savoury snack; 15 for a 
sweet snack; 5 for an entrée; 35 for a combination of two or three sweet or savoury snacks or 
entrees, most of whom had stated a willingness to buy more than one item of fruit. Seven 
students stated they would add fruit to the items they were already buying, and four made opted 
for totally different combinations of items. 
5.5 Study IIb: Experimental study of food choice intentions of women 
students  
Participant characteristics  
A sample of 96 women students was recruited to the study (mean age = 22 years, SD = .27), of 
which 48 were randomized to receive health information and 48 to receive agriculture 
information. Also, a small scale internal study was conducted in order to evaluate feasibility, 
time and adverse events prior to undertaking the full-scale experiment so the final study sample 
included n=99 participants (n=50 health information and n=49 agriculture information). There 
was no difference between the information groups with respect to hunger score, DASS or BMI 
(Table 10). A breakdown of the item responses that make up DASS are shown in Table 11. 
Relatively small proportions of participants reported eating fruit according to recommended 
guidelines (5 items per day). 
Table 10. Experimental study: comparison of groups at baseline  
Characteristics at baseline  Healthy eating 
information 
N= 50 
Saudi agriculture 
information 
N=49 
Significant 
difference 
n % n % p 
Hunger  
scale 
1 not hungry 4 8.0 5 10.2 Mann 
Whitney U 
test 
0.406 
2 slightly hungry 18 36.0 10 20.4 
3 hungry 20 40.0 26 53.1 
4 very hungry 5 10.0 6 12.2 
5 extremely hungry 3 6.0 2 4.1 
  mean SD mean SD T test 
Brief dietary assessment scale 
summary score (range 0 healthy 
eating to 16 unhealthy) (DASS) 
8.50 2.62 8.31 2.70 0.718 
Body Mass Index  (normal range for 
women: 18.5-24.9) 
23.7 4.1 23.1 4.2 0.472 
103 
Table 11. Brief dietary assessment item scores  
Products   N=99 % 
Fast food/per week      
Less than 1 time (score 0) 37 37.4 
1-3 times (score 1) 41 41.4 
4 or more times (score 2) 21 21.2 
        
Serving of fruit/per day      
5 or more (score 0) 9 9.1 
3-4 (score 1) 16 16.2 
2 or less (score 2) 74 74.7 
        
Serving of vegetables/per day      
5 or more (score 0) 26 26.3 
3-4 (score 1) 27 27.3 
2 or less (score 2) 46 46.5 
        
Drinks/per week      
3-4 (score 0) 18 18.2 
2 or less (score 1) 28 28.3 
Less than 1 (score 2) 53 53.5 
        
Beans/chicken/fish/per week      
3 or more times (score 0) 59 59.6 
1-2 times (score 1) 31 31.3 
Less than 1 times (score 2) 9 9.1 
        
Snack/chips/crackers/per week      
1 time or less (score 0) 32 32.3 
2-3 times (score 1) 39 39.4 
4 or more times (score 2) 28 28.3 
        
Dessert/per week      
1 time or less (score 0) 20 20.2 
2-3 times (score 1) 46 46.5 
4 or more times (score 2) 33 33.3 
        
Margarine/Butter/Meat fat/per week      
Very little (score 0) 40 40.4 
Some (score 1) 42 42.4 
A lot (score 2) 17 17.2 
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Effect of price manipulation 
Food choices across the menus are shown in Table 12. In the reference case (menu A) tuna 
sandwich with crisps (unhealthy) and unsweetened iced tea (healthy) were noticeably less 
popular than the other options. Increases in the prices of the unhealthy options (Menu B) 
resulted in reduced demand for the unhealthy deserts and beverages and an increase in the 
demand for the healthy options.  Amongst the entrees, the higher price did reduce the demand 
for chicken and chips (unhealthy), but also the demand for chicken sandwiches (healthy) fell.  
Most of the displaced demand went to falafel (healthy), but selection of tuna sandwiches and 
crisps (unhealthy) also rose slightly. Reductions in the prices of the six healthy options (Menu 
E) resulted in increased numbers of students choosing each of them, compared to the reference 
case, and at the expense of the unhealthy options. With Menu C (reduced price of unhealthy 
options) and Menu D (increased price of healthy options), the price changes are disincentives 
to healthy choices and the effects on demands are not consistent. 
Table 12. Chosen amounts of healthy and unhealthy foods in menu A, B, C, D and E 
  Menu A Menu B Menu C  Menu D Menu E 
Menu items Reference  U/Increase   U/Decrease   H/Increase  H/Decrease  
  
price   
price by 
1SAR 
price by 
1SAR 
price by 
1SAR 
price by 
1SAR 
  n=99 % n=99 % n=99 % n=99 % n=99 % 
Entrée                     
Falafel (H) 31 31.3 41 41.4 32 32.3 30 30.3 37 37.4 
Chicken & chips (U) 27 27.3 22 22.2 32 32.3 30 30.3 18 18.2 
Chicken sandwich (H) 32 32.3 23 23.2 21 21.2 28 28.3 36 36.4 
Tuna sandwich, crisps (U) 9 9.1 13 13.1 14 14.1 11 11.1 8 8.1 
Dessert                     
Twix (U) 31 31.3 22 22.2 32 32.3 21 21.2 17 17.2 
Yogurt (H) 12 12.1 28 28.3 16 16.2 19 19.2 17 17.2 
Ice-cream (U) 24 24.2 20 20.2 24 24.2 32 32.3 31 31.3 
Fruit (H) 32 32.3 29 29.3 27 27.3 27 27.3 34 34.3 
Drinks                     
Water (H) 35 35.4 44 44.4 30 30.3 31 31.3 41 41.4 
7UP (U) 28 28.3 22 22.2 29 29.3 27 27.3 23 23.2 
Coca-Cola (U) 31 31.3 28 28.3 32 32.3 32 32.3 26 26.3 
Unsweetened ice tea (H) 5 5.1 5 5.1 8 8.1 9 9.1 9 9.1 
 
H - Healthy food; U - Unhealthy food 
Increases in the price of unhealthy items (Menu B)  and reductions in the price of healthy items 
(Menu E) had similar positive effects on the number of healthy items selected (Table 13). In 
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total, 4 participants chose the healthy food items across all five menus (maximum possible 
=15) and 1 participant did not choose any healthy option. One third (32.4%) participants chose 
between 7 and 8 healthy food choices (Figure 11). 
Table 13. Number of healthy choices by menu 
 
 
 
 
 
 
 Figure 21. Histogram of total healthy choices 
The spending pattern of participants for each of the experimental menus (B-E) is shown in 
Table 14. Participants had a budget of 13 SARs; the range of possible expenditures was 7-10 
SARs in Menus C and E when prices were reduced, and 10-13 SARs for Menus B and D when 
prices were increased, compared to the reference case (Menu A). Expenditures, and hence 
savings from the budget, were fairly normally distributed for each menu. 
Number of healthy choices Overall healthy
N=99 0 1 2 3  choices
Menu A Reference price 12 12.10% 40 40.40% 34 34.30% 13 13.10% 49.50%
Menu B U/increase by 1SAR 9 9.10% 33 33.30% 34 34.30% 23 23.20% 57.20%
Menu C U/decrease by 1SAR 21 21.20% 36 36.40% 28 28.30% 14 14.10% 45.10%
Menu D H/increase by 1SAR 16 16.20% 40 40.40% 25 25.30% 18 18.20% 48.50%
Menu E H/decrease by 1SAR 11 11.10% 31 31.30% 28 28.30% 29 29.30% 58.50%
N
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Number of healthy choices under menus A, B, C, D, E (max=15) 
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Table 14. Amount of SARs spent and saved in menu B, C, D and E 
 
Effect of information  
Associations between information group and healthy choices in menus A, B, C, D and E are 
shown in Table 15. Overall, participants chose 7.68 ± SD 2.72 of healthy food choices across 
all 5 menus (maximum of 15 possible). Results showed that the agriculture information group 
chose around 2.3% more healthy choices than those receiving healthy eating information, but 
this was not statistically significant (p=. 770). Comparing changes between the choice of 
healthy options at a reference price (Menu A) and the other 4 menus between information 
groups, there was virtually no difference for the menus C and D, where the price incentives 
opposed healthy eating. However, there was a weak tendency for the number of healthy choices 
to go up more in the health information group than in the agriculture information group when 
the price (dis)incentives were such as to encourage healthy eating (menus B and E). 
Table 15. Association between group information and change in healthy choices from 
reference menu 
A number of healthy 
choices: 
Health information Agriculture information p 
  Mean SD Mean SD t-test 
Menu A Reference price 1.40 0.83 1.57 0.91 0.331 
Menu B U/Increase by 1SAR 0.40 1.03 0.06 1.11 0.118 
Menu C U/Decrease by 1SAR -0.12 1.29 -0.14 1.08 0.924 
Menu D U/Increase by 1SAR -0.04 1.01 -0.02 1.20 0.933 
Menu E U/Decrease by 1SAR 0.44 1.11 0.10 1.16 0.142 
Menu B Menu C Menu D Menu E
Spent Change 
SAR SAR by 1SAR by 1SAR by 1SAR by 1SAR
n=99 % n=99 % n=99 % n=99 %
7 6 21 21.2 29 29.3
8 5 36 36.4 28 28.3
9 4 28 28.3 31 31.3
10 3 22 22.2 14 14.1 16 16.2 11 11.1
11 2 35 35.4 39 39.4
12 1 33 33.3 26 26.3
13 0 9 9.1 18 18.2
U/Increase price U/Decrease price H/Increase price H/Decrease price 
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Factors affecting healthy choices 
The 99 participants provided choices for a total of 495 menus (99 x 5) which formed the basis 
for the regression modelling. Results (Table 16) showed that provision of information about 
healthy eating was not a significant influence on the number of healthy choices.  However, 
DASS score and prices of healthy and unhealthy food items were significantly associated with 
the choices made across all menus. Students with higher DASS (worse usual diet) bought fewer 
healthy choices, and vice versa. For example, reducing the DASS by 1 point (e.g., from 15 to 
14 or from 12 to 11), would increase healthy choices by 10%. There was an expected inverse 
relationship between the price of healthy items and the number of healthy food choices. If the 
price of healthy foods decreases by 1 SAR, the number of healthy food choices increase on 
average by 5%, and vice versa. If the price of unhealthy foods increase by 1 SAR, the number 
of healthy choices increases on average by 6%.  
Table 16. Results of mixed-model regression analysis with estimates, SEs and P value 
Variable Estimate 
Standard  
Error P 
Intercept 2.225 0.327 <.0005 
Health information (yes/no) -0.023 0.111 0.838 
Hunger (1=not hungry to 5 = extremely hungry) 0.009 0.059 0.873 
Dietary assessment summary score (0 -16, worst diet) -0.100 0.021 <.0005 
BMI <18.5 0.097 0.190 0.611 
BMI > =25 0.159 0.128 0.217 
Price of healthy items, in relation to reference price -0.050 0.020 0.010 
Price of unhealthy items, in relation to reference price 0.061 0.019 0.002 
Shopping experiment 
Savings from the available budget of 13 SARs given to each participant for each of the menus 
B-E, and the number of fruit (healthy) and chocolate (unhealthy) snacks chosen when spending 
these savings are shown. Slightly more fruit than chocolate were selected (Table 17) The 
healthiness of snacks chosen after the experiments was coded as follows: 
0 fruits; 2 chocolate 1 
0 fruits; 1 chocolate 2 
1 fruit; 1 chocolate 3 
1 fruit; 0 chocolate 4 
2 fruits; 0 chocolate 5 
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Of the 99 participants, 22 saved between 6 and 11 SARs from their budget of 13 SARs for 
menus B –E, and were able to buy 1 snack (priced 6 SARs) at the end of the experiment; the 
remaining 77 saved between 12 and 17 SARs and could purchase 2 snacks. No participant 
saved the maximum possible of 18 SARs. Of the total of 176 snacks purchased, 74 (42%) were 
fruit and 102 were chocolate. There was a significant positive correlation between choice of 
healthy items (range 0 to 15) across all five menus and healthiness of snack choice at the end 
of the experiment, Spearman’s rho 0.503, p<0.0005.   
Table 17. Number of snacks chosen with money saved  
Number of 
SARs saved 
Number of 
snacks 
purchased 
Total 
participants 
Number selecting: 
Fruit only 
(Healthy) 
Chocolate only 
(Unhealthy) 
Fruit and 
chocolate 
6-11 1 22 12 (54.5%) 10 (45.5%) N/A 
12-17 2 77 39 (50.6%) 26 (33.8%) 12 (15.6%) 
 
5.6 Study III: Market Experiment - Buying a Fruit item For Lunch 
Experiment (BAFFLE) 
The results of this study are presented in two parts: the analysis of sales during the spring 
semester when the market experiment introducing fruit into the cafeteria menu was conducted, 
and the follow-up questionnaire that was used to assess awareness of the introduction of fruit 
amongst regular customers.   
5.6.1 Sales analysis 
During the 18 weeks of the spring semester, both cafeterias were closed for the midterm break 
(one week).  Cafeteria #4 also shut during the three week examination period at the end of the 
semester. In addition, unscheduled closures arose in both cafeterias due to bad weather 
conditions, forgetfulness of the staff to bring the key to open the cafeterias and low student 
attendances before the midterm break officially started in 7 days. In total, cafeteria #4 was open 
62 days and the cafeteria #5 for 78 days. Days when both cafeterias were closed are shaded in 
Table 18. 
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Table 18. Closing days in Cafeteria #4 and #5 
 
Discrepancies in sales figures 
Although the cash till printout and the manual summary should be the same, on the majority of 
days there were differences between these two records. Some of the discrepancies can be 
explained, but others cannot. On some days, cafeteria #4 or #5 did not have some items in stock 
that students wanted to purchase so the staff brought them from other cafeterias. Similarly, 
sometimes other cafeterias needed items that cafeteria #4 or #5 had in their stock. This 
adjustment in stock is not reflected in cash till items, but was recorded in the manual list. In 
addition, human error was possible, especially at busy periods. The likelihood of error was 
exacerbated by the need for staff to both enter sales through the cash till, and simultaneously 
on the manual summary. Analysis of differences between the cash till printout and the manual 
summary totals is shown in Table 19.  
Table 19. Frequency of days with differences 
 
Month February March April May June
Day SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU
Cafeteria #4 2 3 4 5 6 2 3 4 5 6 1 2 3 1 1 2 3 4 5
9 10 11 12 13 9 10 11 12 13 6 7 8 9 10 4 5 6 7 8
16 17 18 19 20 16 17 18 19 20 13 14 15 16 17 11 12 13 14 15
23 24 25 26 27 23 24 25 26 27 20 21 22 23 24 18 19 20 21 22
30 31 27 28 29 30 25 26 27 28 29
Cafeteria #5 2 3 4 5 6 2 3 4 5 6 1 2 3 1 1 2 3 4 5
9 10 11 12 13 9 10 11 12 13 6 7 8 9 10 4 5 6 7 8
16 17 18 19 20 16 17 18 19 20 13 14 15 16 17 11 12 13 14 15
23 24 25 26 27 23 24 25 26 27 20 21 22 23 24 18 19 20 21 22
30 31 27 28 29 30 25 26 27 28 29
N % N %
Total days in semester (90) excluding mid session break (5) 85 100 85 100
Total days when no records and cafeteria closed 23 27.1 7 8.2
Total days with records and cafeteria open 62 100 78 100
Number of days till and manual totals identical 15 24.2 12 15.4
Number of days only have cash till total 1 1.6 1 1.3
Number of days only have manual total 9 14.5 24 30.8
Number of days with difference 37 59.7 41 52.6
Number of days with difference <=4.9% 23 62.2 15 36.6
Number of days with difference 5-9.9% 2 5.4 9 22.0
Number of days with difference 10-14.9% 4 10.8 2 4.9
Number of days with difference >=15% 8 21.6 15 36.6
Cafeteria 4 Cafeteria 5
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These differences are expressed as a percentage of the cash till figure and are also shown in a 
row on the spreadsheet in Appendices IV. In cafeteria #4, the difference between manual and 
till records were equal to or within 5% of the cash till record in 38 out of 52 (73%) days when 
totals for both were available, and within 10% for 40 (77%) of days, and was >= 15% for 8 
(15%) of days. Also, in cafeteria #5, the difference between manual and cash till records was 
equal to or within 5% for 27 days out of 53 (51%) days when totals for both were available, 
within, 10% for 36 (68%) of days, and was >= 15% from 15 (28%) of days. Therefore, it could 
be concluded that the record keeping was poor. 
Snack product purchases  
During the course of the study the total number of sweet and savoury snack items sold in both 
cafeterias was 75,072 of which  34,722 (46.3%) items were sold in cafeteria #4 and 40, 350 
(53.7%) items in cafeteria #5. Sales in cafeteria #5 were higher than in cafeteria #4 by 16%, 
5,628 snack items of which 3,578 occurred during the three week exam period when cafeteria 
#4 was closed. The range of snack items available gradually extended as the semester 
proceeded to a total of 40 (excluding fruit), although availability of individual products varied 
from day to day in both cafeterias and some items were available infrequently (see Appendix 
IV). Daily sales figures are reported in Appendix IV and shown graphically by cafeteria in 
Figures 22 and 23, and combined in Figure 24.  
Inspection of sales of individual products across the semester shows big fluctuations and this 
may reflect the availability of the product and its substitutes in the cafeteria, rather than shifting 
student preferences. For example, sales of various savoury snacks (chips) in cafeteria #5 are 
higher when stocks are in the cafeteria, and students will shift between brands according what 
is available at the time of their visit. For this reason, for the purpose of analysis, all sweet snack 
items were combined into one group, and sales of all savoury snack items into another. Sales 
of sweet snacks were consistently higher than sales of savoury snacks in both cafeterias (Table 
20). 
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Figures 22. Daily sales of sweet and savoury snack items in Cafeteria #4 
 
Figures 23. Daily sales of sweet and savoury snack items in Cafeteria #5 
 
Figure 24. Total daily sales of sweet and savoury snack items in Cafeteria #4 and #5 
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Table 20. Sales sweet and savoury snacks  
 Cafeteria #4 Cafeteria #5 Both cafeterias 
Number of days open 62 78 140 
Total snack items sold 34,722 40,350 75,072 
Number of items sold per day open 560 517 536 
Total sweet items sold 25,561 28,623 54,184 
Sweet items as % all snacks sold 73.6 70.9 72.2 
Total savoury items sold 9,161 11,727 20,888 
Savoury items as % all snacks sold 26.4 29.1 27.8 
Due to variability of sales of snack items per day, daily sales were further combined into weekly 
totals for both cafeterias separately and for the two cafeterias together (Figure 25, 26 and 27). 
However, care needs to be taken in interpreting observed fluctuations in weekly sales because 
in some weeks cafeterias were not open every day (Table 19). 
Analysis of the sales of both cafeterias together (Figure 24 for daily sales, Figure 27 for weekly 
sales) is important because they are located within 20 metres of each other and students tend 
to use them interchangeably. For example, if one cafeteria was closed, or the line was long, or 
it was carrying a product not available in the other cafeteria (such as ice cream), students could 
easily visit the alternative one. Total sales across the 2 cafeterias showed a gradual rise in the 
first 4 weeks of the semester and falling off in last 4 weeks. In the middle 9 weeks of the 
semester, sales fluctuated between 3,594 and 7,586 items, the mean was 4,713. The reason for 
the fluctuations is not known, but may reflect occasional closure for cafeteria #4 and #5, e.g., 
week 5 only open 3 and 4 days respectively, and sales hit low point of 3,594.The high point in 
week 13 may be due to these cafeterias picking up custom from other food service facilities 
being closed. Attendance rates may also have increased so students avoid receiving a 
Disciplinary Notice (DN) for not attending lectures. If the students had 6 or 9 absentees 
(depending on how many times per week the instructor meet a student), they could have a DN. 
When they made sure that they would not receive a DN, they started skipping the lectures again 
and consequently the sales decreased. Moreover, they are less likely to be on campus during 
the exam period at the end of the semester. Also, it could be that preparatory students started 
to use the outside cafeteria due to the warm weather. 
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Figures 25. Weekly sales of sweet and savoury snack items-Cafeteria #4 
Limited opening: 4 days – week 7,9,12,14;  3 days – week 5,15;  0 days – 8,16,17,18 
 
Figures 26. Weekly sales of sweet and savoury snack items in Cafeteria #5 
Limited opening:  4 days – week 5,7,9,14; 3 days – 0; 2 days – week 18;  0 days – week 8 
 
  
Figures 27. Weekly sales of sweet and savoury snack items in Cafeteria #4 and #5 
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Another issue that contributes to fluctuating sales is the changing availability of products. For 
example, on days when the rabbit sticks at 1SAR were available, there were very high numbers 
sold in cafeteria #5 contributing to the peak in sales volume in week 13. Also, in week 13, 
cafeterias were heavily stocked to cover the period to the end of the semester. Thereafter, 
toward the end of the semester, the availability and choice of items were reduced and eventually 
students bought whatever was left. The number of sweet snack items sold was considerably 
higher than sales of the savoury snack items for the semester. The pattern of total sales largely 
reflects the fluctuations in sales of sweet items, with sales of savoury snacks displaying less 
variability across the weeks. There was a lower range of savoury items offered, and on many 
days cafeterias only carried one savoury product (sometimes none). 
Table 22 shows the average weekly sales, adjusted for the number of days cafeterias were open.  
The pattern of rising turnover at the start of the semester, peaks in weeks 13 and 14, and falling 
turnover at the end of the semester is clearly seen (Figure 28). 
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Table 21. Average weekly sales, adjusted for the number of days cafeterias were open 
 
 
 
 
WEEK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total
Number of days cafeteria #4 open 5 5 5 5 3 5 4 0 4 5 5 4 5 4 3 0 0 0 62
Number of days cafeteria #5 open 5 5 5 5 4 5 4 0 4 5 5 5 5 4 5 5 5 2 78
Total number of days #4 and #5 open (max 10) 10 10 10 10 7 10 8 0 8 10 10 9 10 8 8 5 5 2 140
Total snack items sold cafeterias #4 + #5 3,951 4,985 5,838 6,243 3,594 5,651 4,305 0 4,403 5,915 4,294 5,070 7,586 5,998 3,661 1,420 1,585 573 75,072
Sales per day both cafeterias #4 + #5 open 395 499 584 624 513 565 538 0 550 592 429 563 759 750 458 284 317 287 536
Total sweet items sold cafeterias #4 + #5 3,660 4,295 3,949 4,669 2,213 4,326 3,002 0 2,851 3,504 2,482 3,519 5,598 4,452 2,805 1,084 1,271 504 54,184
Sweet sales per day cafeterias #4+#5 open 366 430 395 467 316 433 375 0 356 350 248 391 560 557 351 217 254 252 387
Total savoury items sold cafeterias #4 + #5 291 690 1,889 1,574 1,381 1,325 1,303 0 1,552 2,411 1,812 1,551 1,988 1,546 856 336 314 69 20,888
Savoury sales per day cafeterias #4+#5 open 29 69 189 157 197 133 163 0 194 241 181 172 199 193 107 67 63 35 149
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Figure 28. Average weekly sales, adjusted for the number of days cafeterias were open  
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Footfall in the cafeterias 
The total number of purchasing receipts was used as an indication of the number of the students 
who purchased food items from cafeterias on any day (footfall). This assumes 1 receipt=1 
customer, but does not allow that some students may purchase for friends i.e. more than 1 
customer per receipt.  Footfall varied daily in each cafeteria as shown in Appendix IV, and 
summarized in Table 22. There were 44,506 receipts for food items across the semester in both 
cafeterias, of which 19,993 (45%) were for sweet and savoury snack items only. Purchasing 
receipts were only available for 48 of the 62 (77.4%) days, cafeteria #4 was open, 59 (75.6%) 
for cafeteria #5. On average, 431 and 404 students per day bought food items from cafeteria #4 
and cafeteria #5 respectively.  
Considering only those weeks where receipts were available for at least 80% of possible 
opening days (i.e., weeks 2,4,5,6,10,11,12, and 13), then total weekly purchasing receipts across 
both cafeterias varied between 3,002 and 4,707. Before the last 4 weeks of the semester, 
between 1/3 and ½ of all customers to the two cafeterias were buying sweet and savoury snacks, 
either on their own or in combination with entrees or beverages. At the end of the semester, this 
proportion had risen to 75%, probably due to entrees not being available for purchase. The 
weekly number of receipts is shown in Figure 29, 30 and 31. 
 
Figures 29. Weekly number of receipts from Cafeteria #4 
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Figures 30. Weekly number of receipts from Cafeteria #5 
 
Figure 31. Weekly number of receipts from Cafeteria #4 and #5 
Revenue from sweet and savoury snacks 
The total number of sweet and savoury items sold in the two cafeterias generated revenue of 
238,730SARs of which 110,089SARs or 46% in cafeteria #4 and 128, 613SARs or 54% in 
cafeteria #5. Average daily revenue in cafeteria #4 was 1,776SARs, while in cafeteria #5 was 
1,649SARs (Table 23, Appendix IV). Daily sales revenue is shown in Figures 32, 33 and 34. 
Due to variation of the sales of the items per day and consequently of the revenue, weekly 
figures for sales revenue were computed for both cafeterias separately and one chart for the two 
cafeterias together (Table 23, Figure 35, 36, and 37). There were variations in weekly revenues 
from sweet and savoury snack items, but overall, cafeteria #5 generated more income largely 
because it was opened during the exam period. The value of sales of sweet items was almost 
twice that of savoury items: SARs 73,243 vs. 36,846 in cafeteria #4, SARs 83,527 vs. 45,114 
in cafeteria #5. Sales revenue was highest in week 13, coinciding with the high physical 
turnover of items at that time.
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Table 22. Total and daily purchasing receipts of snack items in cafeterias 
 
Note:  Receipts are available for 48 of 62 days, Cafeteria #4 open (77.4%) 
Receipts are available for 59 of 78 days, Cafeteria #5 open (75.6%) 
 
 
 
Before mid-term After mid-term
Location Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total
Cafeteria #4 Number of days with purchasing receipts 2 5 4 4 5 4 0 0 1 4 5 4 4 4 2 0 0 0 48
Number of receipts 951 1938 1695 1879 1873 1386 0 0 389 1275 1945 1986 2320 2262 768 0 0 0 20,667
Receipts (customers) per day 476 388 424 470 375 347 0 0 389 319 389 497 580 566 384 0 0 0 431
Cafeteria #5 Number of days with purchasing receipts 2 5 2 5 4 4 0 0 2 4 5 4 4 3 5 4 5 1 59
Number of receipts 1160 1930 528 2118 2062 1924 0 0 1127 1727 2020 1992 2387 1321 1419 754 832 538 23,839
Receipts (customers) per day 580 386 264 424 516 481 0 0 564 432 404 498 597 440 284 189 166 538 404
Total purchasing receipts cafeterias #4 + #5 2,111 3,868 2,223 3,997 3,935 3,310 0 0 1,516 3,002 3,965 3,978 4,707 3,583 2,187 754 832 538 44,506
Purchasing receipts sweet & savoury snacks #4 + #5 874 1,792 952 1,457 1,312 1,567 0 0 765 1,075 1,554 1,668 2,281 1,632 1,587 530 630 317 19,993
% of sweet & savoury snacks receipts in total receipts 41.4 46.3 42.8 36.5 33.3 47.3 0.0 0.0 50.5 35.8 39.2 41.9 48.5 45.5 72.6 70.3 75.7 58.9 44.9
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Figures 32. Daily revenue from sweet and savoury snack items for Cafeteria #4 
 
Figures 33. Daily revenue from sweet and savoury snack items for Cafeteria #5 
 
Figure 34. Total daily revenue from sweet and savoury snack items for Cafeteria #4 and #5 
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Table 23. Weekly revenue from sales of sweet and savoury snacks, adjusted for the number of days cafeterias were open 
Sales revenue 
in SARs
WEEK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total
Cafeteria  #4 Number of days with revenue   5 5 5 5 3 5 4 0 4 5 5 4 5 4 3 0 0 0 62
Total revenue 5863 7346 9347 8971 5378 9082 6909 0 5760 7685 8147 8681 12513 10578 3829 0 0 0 110,089
Revenue  per day 1173 1469 1869 1794 1793 1816 1727 0 1440 1537 1629 2170 2503 2645 1276 0 0 0 1,776
Cafeteria #5 Number of days with revenue 5 5 5 5 4 5 4 0 4 5 5 5 5 4 5 5 5 2 78
Total revenue 5378 7384 7736 7402 6934 10281 7042 0 7870 7590 8251 10337 14189 7583 8658 4689 5340 1977 128,641
Revenue per day 1076 1477 1547 1480 1734 2056 1761 0 1968 1518 1650 2067 2838 1896 1732 938 1068 989 1,649
Cafeteria #4 + #5 11241 14730 17083 16373 12312 19363 13951 0 13630 15275 16398 19018 26702 18161 12487 4689 5340 1977 238,730
Sweet snacks Revenue cafeteria  #4  5093 5776 5471 6848 2873 6617 3936 0 3456 5535 4047 5213 7669 8060 2649 0 0 0 73,243
Revenue cafeteria  #5  4693 5413 4502 6218 2962 6121 3724 0 4866 4914 3291 6383 9605 6866 5558 3009 3770 1632 83,527
 Revenue cafeterias #4 + #5 9786 11189 9973 13066 5835 12738 7660 0 8322 10449 7338 11596 17274 14926 8207 3009 3770 1632 156,770
 Savoury snacks Revenue cafeteria #4  770 1570 3876 2123 2505 2465 2973 0 2304 2150 4100 3468 4844 2518 1180 0 0 0 36,846
Revenue cafeteria #5  685 1971 3234 1184 3972 4160 3318 0 3004 2676 4960 3954 4584 717 3100 1680 1570 345 45,114
 Revenue cafeteria #4 + #5 1455 3541 7110 3307 6477 6625 6291 0 5308 4826 9060 7422 9428 3235 4280 1680 1570 345 81,960
 Sweet snacks as a % ot total snack revenue 87.1 76.0 58.4 79.8 47.4 65.8 54.9 0.0 61.1 68.4 44.7 61.0 64.7 82.2 65.7 64.2 70.6 82.5 65.7
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Figures 35. Weekly sales revenue from sweet and savoury snack items for Cafeteria #4 
 
Figures 36. Weekly sales revenue from sweet and savoury snack items for Cafeteria #5 
 
Figure 37. Total weekly revenue from sweet and savoury snack items for Cafeteria #4 and #5 
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Intervention: effect of price changes 
Stock control: In the previous experiment, 57% of students (n=60) said that they would buy 
fruit (apple, bananas and oranges) if it was made available in cafeterias at price of 1SARs and 
25% stated a willingness to buy fruits at price of 2SARs. This was the reference for determining 
how much opening stock of fruit was needed in each cafeteria during the first two experimental 
weeks, and the amount of each type of fruit to purchase. After talking to students, the cafeteria 
management suggested kiwis should be added to the types of fruit on offer. The researcher 
purchased sufficient fruit from the market to enable all selected fruit items to be provided to 
each cafeteria at the start of each of the intervention weeks.  
The whole process of stocking the cafeterias with fruits was monitored by the researcher. The 
researcher visited the cafeterias each morning and at midday to ensure they never ran out of the 
fruit.  At the end of each day an assessment was made as to whether a new stocking of fruit was 
needed or not. If it was, the researcher bought the fruits the same day from the market and the 
following morning, before the cafeterias opened, delivered the new stock to the central store 
for distribution to cafeteria #4 and #5. To check the accuracy of the sales of fruit as recorded 
manually by staff, the researcher counted items at the opening and closing time of the cafeteria. 
The records of sales by these two methods are shown in Table 24. Discrepancies between staff 
and researcher counts occurred in cafeteria #4 during the first and the third intervention week, 
with under recording of sales by staff relative to stock left at the end of the week. Recording of 
sales of fruit was different from what was agreed between the researcher and the staff 
management. Instead of recording the sales through the cash till, it was recorded manually, and 
it is possible that the human error occurred. 
Sales of fruit items: The daily sales of fruit are shown in Table 25a. In total, 536 pieces of fruit 
were sold by both cafeterias during the intervention period (Table 25b and, Figures 38 and 39). 
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Table 24. Stock-control of fruits (over intervention period) 
 
 
 
 
 
 
 
 
 
Apples Kiwis
Location Items 2SARs 1SAR Free 2SARs 1SAR Free 2SARs 1SAR Free 2SARs 1SAR Free Total
Cafeteria #4 Items provided (Stock) 16 22 65 32 22 60 22 31 65 18 17 65
435
Items sold ( counting by staff) 11 21 45 14 21 49 15 22 40 9 14 33
294
Items left (staff count) 5 1 20 18 1 11 7 9 25 9 3 32
141
Items left ( researcher count) 2 1 20 18 1 11 7 9 25 9 3 16
122
Cafeteria #5 Items provided (Stock) 15 13 65 27 10 64 23 6 62 18 10 65
378
Items sold ( counting by staff) 11 8 42 17 5 34 12 9 53 11 6 34
242
Items left (staff count) 4 2 12 10 5 30 11 0 9 7 4 31
125
Items left ( researcher count) 4 2 12 10 5 30 11 0 9 7 4 31
125
Bananas Oranges
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Table 25. Sales of fruit during the intervention period (number of items sold) 
a) Daily summaries 
 Location Items 
First intervention (week 4) - 
2SARs 
Total 
Second intervention (week 10) - 
1SAR 
Total 
Free intervention (week 12) 
  
Total 
23-
Feb 
24-
Feb 
25-
Feb 
26-
Feb 
27-
Feb 
06-
Apr 
07-
Apr 
08-
Apr 
09-
Apr 
10-
Apr 
20-
Apr 
21-
Apr 
22-
Apr 
23-
Apr 
24-
Apr 
Cafeteria #4  
Kiwi 5 3 2 1 4 15 5 5 4 4 4 22 3 4 7 15 11 40 
Oranges 3 0 1 2 3 9 4 3 3 2 2 14 0 2 7 12 12 33 
Bananas 5 1 3 2 3 14 6 4 4 4 3 21 5 10 12 14 8 49 
Apple 3 1 1 2 4 11 6 5 5 2 3 21 4 4 14 12 11 45 
Sub Total   16 5 7 7 14 49 21 17 16 12 12 78 12 20 40 53 42 167 
Cafeteria #5 
Kiwi 4 4 2 1 1 12 3 0 1 3 2 9 8 7 10 15 13 53 
Oranges 3 3 3 1 1 11 2 0 2 1 1 6 2 4 7 12 9 34 
Bananas 4 5 5 2 1 17 3 0 2 0 0 5 1 7 4 12 10 34 
Apple 2 2 3 1 3 11 3 0 2 1 2 8 3 7 5 15 12 42 
Sub Total   13 14 13 5 6 51 11 0 7 5 5 28 14 25 26 54 44 163 
Total   29 19 20 12 20 100 32 17 23 17 17 106 26 45 66 107 86 330 
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b) Weekly summaries (number of items sold) 
 
 
 
 
 
 
 
Figure 38 and 39. Sales of fruit in week 4 (Intervention 1), week 10 (Intervention 2) and 
week 12 (Intervention 3) 
Intervention week
1, Fruit @ 2 
SARs
2, Fruit @ 1 
SAR
3, Fruit free Total
Cafeteria  #4 49 78 167 294
Cafeteria #5 51 28 163 242
Total #4 + #5 100 106 330 536
Apples  (#4 + #5) (11 + 11) = 22 (21 + 8) = 29 (45 + 42) = 87 (77 + 61) = 138
Bananas (#4 + #5) (14 + 17) = 31 (21 + 5) = 26 (49 + 34) = 83 (84 + 56) = 140
Kiwis  (#4 + #5) (15 + 12) = 27 (22 + 9) = 31 (40 + 53) = 93 (77 +74) = 151
Oranges (#4 + #5) (9 + 11) = 20 (14 + 6) = 20 (33 + 34) = 67 (56 + 51) = 107
Total revenue SARs 200 106 0 306
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Table 26.Total number of snacks and fruits sold 
 
Table 27. Sweet and savoury snacks and fruit revenue 
 
In cafeteria #4, the sales increased as the price was dropped, in line with the law of demand.  
However, in cafeteria #5, the sales during the second intervention week (price per item of fruit 
of 1 SAR) were lower than during the first intervention week (when the price was 2SAR), 
contrary to expectation. Operational difficulties in cafeteria #5 causing closure for part of the 
second week may have contributed to this (Table 25). Combining cafeterias #4 and #5, the 
sales of fruit were less than 2% of all snack items in the first two intervention weeks, but rose 
to 6% when fruit was free (Tables 26 and 27).  
Revenue from fruit sales: At the price of 2SARs and 1SARs, the revenue generated by selling 
the fruit was 200SARs and 106SARs for cafeterias #4 and #5 combined. Revenue from fruit 
sales as a proportion of total revenue was lower when the price was 1SAR, than 2SAR; 
although the price was halved, sales were less than doubled (Table 26 and 27). 
Health information 
The result of the randomisation was that the health logo was put on the notice in cafeteria #4. 
During the weeks when the price of fruit was 2SARs and free, the numbers of fruits purchased 
in the two cafeterias were similar. A low purchase of fruits in cafeteria #5 during the 
intervention period when the price was 1SAR is thus  not  attributable to the lack of a logo, but 
due to management difficulties in that cafeteria, as explained above. The total number of daily 
Week
Total number of 
sweet and savoury 
items sold
Number of items 
of fruit sold 
Total items sold 
 Fruit items as % 
of total sales
4 (Fruit @2 SARs) 6,243 100 6,343 1.58
10 (Fruit @ 1SAR) 5,915 106 6,021 1.76
12 (Free fruit) 5,070 330 5,400 6.11
Total 17,228 536 17,764 3.02
Week
Sweet and 
savoury snack 
revenue
Fruit revenue
Total revenue (all 
snacks + fruit)          
 Fruit as % of 
total revenue
4 (Fruit @2 SARs) 16,373 200 16,573 1.21
10 (Fruit @ 1SAR) 15,275 106 15,381 0.69
12 (Free fruit) 19,018 0 0 0.00
Total 50,666 306 50,972 0.6
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customers and the total number of fruit items sold over time during the intervention period is 
shown in Table 28. 
Table 28. Sales of fruit in ratio with the number of customers 
 
Temperature 
Daily temperatures at midday were recorded and rose steadily over the semester (Figure 40). 
An average temperature was 25°c (77°F) with most of the day being sunny. There was a 
moderate positive correlation between daily total sales revenue (both cafeterias) and 
temperature (r=. 447, p˂. 0005; Figure 41). In the main, sales are likely to be a reflection of 
student attendance patterns over the semester, being lower in registration and examination 
periods.  However, towards the end of the semester, when the temperature was normally higher, 
it is possible that students from the preparatory department used cafeterias #4 and #5 because 
they were outside, rather than the internal cafeteria in their own building. 
 
Health logo Cafeteria 4 No logo Cafeteria 5
Week
Total 
number of 
customers
Fruit 
purchases
 % of 
customers 
who bought 
fruit
Total 
number of 
customers
Fruit 
purchases
 % of 
customers 
who bought 
fruit
4 (Fruit @2 SARs) 1,879 49 2.61 2,118 51 2.41
10 (Fruit @ 1SAR) 1,275 78 6.12 1,727 28 1.62
12 (Free fruit) 1,986 167 8.41 1,992 163 8.18
Total 5,140 294 5.72 5,837 242 4.15
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Figure 40. Weekly temperature in Ha’il - February-June 2014 
 
Figure 41. Daily temperature and daily sales revenue for period February-June 2014 
5.7 Follow up questionnaire 
A total of 124 students was approached and consented to be interviewed.  Of those, 116 (93.5 
percent) stated that they had visited the cafeteria during the previous week, and the majority of 
these reported that they had noticed that free fruit were available (101 or 87.1% of cafeteria 
customers in the previous week). Of the 101 cafeteria users who were aware of free fruit in the 
cafeteria, 43 (42.6%) stated they had taken a free fruit item, 34 (79.7%) of those said they 
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substituted the fruit for another item and 9 (20.9%) took fruit as an addition to other items 
(Table 29). 
Table 29. Means (M), and Standard Deviation (SD) (N= 124) 
 
No Questions N % Median Mean SD
Total number interviewed 124 100
1  Did you use this cafeteria or cafeteria 4/ 5 last week?          Yes 116 93.5
For cafeteria users only N=116
2 Did you notice that free fruits were available in cafeteria?     Yes 101 87.1
3 Did you take a piece of fruit?                                               Yes 43 42.6
Fruit takers only N=43
4 Did you take fruit instead of another item?                            Yes 34 79.1
5 Which item did you substitute for fruit (select only one)?  
Chocolate/sweet snack 32 94.1
Chips/savoury snack 2 5.9
Entrée 0 0
Beverages 0 0
6 All N=124    How much do you like…….as a snack food?
Apples                                                       Score 3.95 1.027
 Dislike a lot (1) 6 4.8
Dislike (2) 5 4.0
Indifferent (3) 17 13.7
Like (4) 57 46.0
Like a lot (5) 39 31.5
Bananas                                                   Score 4.07 1.098
 Dislike a lot (1) 7 5.7
Dislike (2) 5 4.0
Indifferent (3) 13 10.5
Like (4) 46 37.1
Like a lot (5) 53 42.7
Kiwi                                            Score 4.12 1.214
 Dislike a lot (1) 8 6.6
Dislike (2) 6 4.8
Indifferent (3) 18 14.5
Like (4) 23 18.5
Like a lot (5) 69 55.6
Oranges                                                      Score 3.24 1.199
 Dislike a lot (1) 8 6.5
Dislike (2) 30 24.2
Indifferent (3) 33 26.6
Like (4) 30 24.2
Like a lot (5) 23 18.5
7 How many pieces of any fruit do you usually eat on 2.00 1.75 0.068
on a regular date? 1 12 9.7
2 39 31.5
3 43 34.7
4 28 22.6
> 5 2 1.6
0 0.0
8 When having a snack, how often do you have fruit? Score 2.91 0.865
Never (1) 12 9.6
Rarely (2) 15 12.1
Sometimes (3) 70 56.5
Often (4) 26 21.0
Always (5) 1 0.8
9 Why do you choose a fruit for a snack (open question)
Healthy 64 51.6
Don't know 44 35.5
Other 4 3.2
Missing 12 9.7
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Almost all substitutions were for chocolate / sweet snacks (n=32); the other two students said 
they substituted a savoury snack item for the fruit. In the previous study, 85% of students stated 
they would substitute fruit for other items that they had bought: 8% for a savoury snack, 25% 
for a sweet snack, 8% for an entrée and 58% for a combination of two or three sweet or savoury 
snacks or entrees. 
Most of the students (n=99, 79.8 percent) reported that they had noticed fruits for purchase in 
the cafeterias earlier in the semester, almost one third of these (n=31, 31.3%) said they bought 
the fruit. There were statistically significant associations between stating a purchase of fruit 
and taking free fruit (Table 30). Thirteen students who said they took free fruits stated they did 
not purchase fruit when it was for sale. Only one student who purchased fruit stated she did not 
take fruit when it was offered free. 
Table 30. The association between purchasing of fruit and taking free fruit 
 
Student Preferences for Fruit: Over 70% of respondents stated that they like or like a lot apples, 
bananas and kiwi; only 43% like / like a lot oranges. Only about 10% dislike or dislike a lot 
apples, bananas and kiwi; the equivalent figure for oranges, was 30% (Table 29, Figure 42). 
Overall the summary mean score for preference of all four fruits was 3.47 (between 
“indifferent” and “like”), but those taking free fruit or purchasing fruit showed a significantly 
higher preference for fruit than those that did not take or purchase fruit (Table 31). 
 
 
10
Did you notice that earlier this semester fruit had been 
available for purchase in the cafeteria?  N=124
Yes 99 79.8
11 Did you buy fruit when it was sold in the cafeteria? N=99 31 31.3
Taken free fruit Significant difference
Yes % No % Total % p test
  Purchased Fruit   Yes 29 96.7 1 3.3 30 100
                               % 69.00% 2.10% 33.30%
                               No 13 21.7 47 78.3 60 100 Chi-square: 
                                % 31.0% 97.90% 66.70% p<.0005
                           Total 42 46.7 48 53.3 90 100
                               % 100.00% 100.00% 100.00%
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Table 31. The association between students stated fruit preferences and consumption and 
taking and purchasing fruit 
 
 
 
Figure 42. Level of liking fruit 
 Usual fruit consumption behaviours: Generally the sample reported relatively low 
consumption of fruit – mean of 1.75 items per day, median 2 (Table 29). Students who reported 
taking free fruit or purchasing fruit reported significantly higher usual consumption of fruit 
than those that did not take or purchase fruit (Table 32). Only 26 respondents (21%) said they 
often had fruit as a snack (<1% said ‘always’, 56.5% said ‘sometimes’, 21.7% said ‘rarely’ or 
‘never’) (Table 29). Students reporting that they had fruit as a snack more often were more 
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Yes
n=43
No
n= 58
Yes
n=31
No
n= 68
3.65 1.084
Number of pieces
fruit usually eat per
day
2.4 0.76 1.5 0.88 2.52 0.677 1.60 0.949
Fruit preference
summary score of 4
fruits (max 5)
4.35 0.546 3.62 0.993
Dislike a lot
6% Dislike
5%
Indifferent
10%
Like
37%
Like a lot
42%
Bananas
Dislike a lot
5% Dislike
4%
Indifferent
14%
Like
46%
Like a lot
31%
Apples
Dislike a lot
6%
Dislike
24%
Indifferent
27%
Like
24%
Like a lot
19%
Oranges
Dislike a lot
6%
Dislike
5%
Indifferent
14%
Like
19%
Like a lot
56%
Kiwi
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likely to have taken free fruit or purchased fruit than those that reported less frequent snacking 
on fruit (Table 32). 
Table 32. The association between frequency of having fruit as a snack and taking/purchasing 
fruit 
 
MWU: Mann-Whitney U test 
Reasons for snacking on fruit: Reading the open ended responses revealed two main categories 
of reasons why students said they snacked on fruit: responses related to ‘healthiness” of fruit 
(n=64, (52%) and “don’t know” (n=44, (35%). There were 12 (9.6%) missing responses, 1 
(1%) relating to liking taste, 1 (1%) related to weather and 2 (2%) related to weight control. 
There were significant differences between students stating they chose fruit because it was 
healthy, compared to those stating “ don’t know” with respect to taking free fruit, purchase of 
fruit (Table 33) and fruit eating behaviours.  
Table 33. Associations between stated reasons for snacking on fruit and taking and purchasing 
fruit 
 
Those saying fruit was healthy reported eating more fruits per day than those who did not know 
(mean (SD) 2.30 (. 728) vs. 1.39 (. 655), T test p<. 0005). Those stating health as a reason were 
more likely to report snacking on fruit more often (Table 34). 
Frequency on having a fruit as a snack
Items Never Rarely Sometimes Often Always Total Sig diff
N % N % N % N % N % N % P test:
Take free fruit Yes 0 0 2 4.7 17 39.5 23 53.5 1 2.3 43 100
No 6 10.3 11 19 39 67.2 2 3.4 0 0 58 100 MWU:
Total 6 5.9 13 12.9 56 55.4 25 24.8 1 1 101 100 p < .0005
Purchase fruit Yes 0 0 0 0 13 41.9 17 54.8 1 3.2 31 100
No 8 11.8 8 11.8 44 64.7 8 11.8 0 0 68 100 MWU:
Total 8 8.1 8 8.1 57.6 57.6 25 25.3 1 1 99 100 p < .0005
Snacking on Fruit
Items Comment Yes No Total Significant
N % N % N % difference p
Take free fruit Don't know 7 19.4 29 80.6 36 100
Healthy 35 62.5 21 37.5 56 100 Chi-square:
Total 42 15.7 50 54.3 92 100 < .0005
Purchase fruit Don't know 3 9.4 29 90.6 32 100
Healthy 28 50.9 27 49.1 55 100 Chi-square:
Total 31 35.6 56 64.4 87 100 < .0005
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Table 34. The association between the frequency of snacking on fruit and stated reasons for 
snacking on fruit 
 
Differences between cafeterias #4 and #5: Tests to see if any difference between Cafeteria #4 
and #5 in proportions taking free fruit revealed no differences. 
  
Frequency of snacking on fruit
Comment Rarely Sometimes Often Always Total Significant
N % N % N % N % N % difference p
Don't know 15 34.1 29 65.9 0 0 0 0 44 100
Healthy 0 0 38 59.4 25 39.1 1 1.6 64 100 MWU:
Total 15 13.9 67 62 25 23.1 1 0.9 108 100 p< .0005
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6.1 Overview of work 
The aim of this study was to investigate factors influencing choice of healthy food items by 
students in a University cafeteria in Saudi Arabia. The context for the work, as explained in 
Chapter 1, is growing concern over the rising prevalence of overweight and obesity amongst 
young people in Saudi Arabia, and other Gulf States, and the implications this has for the future 
burden of chronic disease and health care expenditures.  
Three empirical studies were conducted with students in the University of Ha’il in central Saudi 
Arabia to address three specific objectives:   
4. Investigate the health-related behaviours of a sample of University students, assess their 
knowledge about behavioural risk factors for chronic disease, and explore the extent to 
which their health-related behaviours are associated with their knowledge.  
5. Describe the purchasing patterns of students in the University cafeteria and explore the 
purchasing intentions if healthier options were available, information on healthy eating was 
provided and the relative prices of healthier and less healthy items on the menu were 
manipulated.  
6. Assess whether students actually purchased healthier options when they are made available 
in the University cafeteria, and if price and healthy eating information provision affected 
purchases. 
Although not necessarily representative of all young people in Saudi Arabia, use of students as 
participants in the research was a pragmatic decision. Moreover, university students are 
suitable targets for health interventions as they tend to engage in a number of problematic 
eating behaviours, including unhealthy dieting, skipping meals, high intake of fast food and 
low intake of fruit and vegetable (Al-Hazzaa et al., 2011).  
The first empirical study (Study I, objective 1) was a questionnaire administered to male and 
female students in a classroom situation to gather background information about their health-
related behaviours and knowledge and awareness of behavioural risk factors for type 2 
diabetes. Type 2 diabetes was chosen as an example of a long term condition related to 
lifestyles because of the considerable concern in Saudi Arabia about it. Development of type 2 
diabetes during middle age is directly linked to poor lifestyle in earlier years. It is a personal 
crisis for people living with the condition, and for their families, and it is also causing a 
financial crisis of the Saudi health care system. Nearly 10% of the Saudi population are now 
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diagnosed with diabetes at a cost to the nation in 2010 estimated at $0.9 billion. (Alhowaish, 
2013). Associations between knowledge and behaviours were explored. 
The second study (objective 2) focussed on purchasing intentions and behaviours of students 
in campus cafeterias. The available range of options in the cafeterias is limited, and heavily 
concentrated on energy dense sweet and savoury snack items. Students were asked about their 
purchasing intentions if fruit (a healthier option) had been available. Initially, exploratory work 
used a questionnaire to record the intended purchases of men and women students and the 
factors that influenced their choices (Study IIa). To gain more robust data on intentions, and 
due to practical problems of gathering data from male students who are separated from women 
in a different section of the campus, a controlled experimental study was designed to investigate 
how meal choices change when the relative prices of healthier and less healthy alternatives are 
manipulated and whether providing information about the health repercussions of poor dietary 
behaviours affected choices (Study IIb).  
The third stage of the work (objective 3) moved from the study of self-reported intentions and 
behaviours in a hypothetical situation to an investigation of actual purchasing decisions. 
Healthier snack options (items of fruit) were made available for a limited period, and with 
varying prices, in two cafeterias in the women’s section of the campus. Sales of all snack items 
were monitored. After completion of the experiment, a sample of cafeteria users were 
interviewed to assess whether they had noticed that the fruit was available in the cafeterias, and 
what the characteristics were of the students who said they had bought it. 
The empirical studies are underpinned by psychological theories of how individual factors 
affect behaviours (Chapter 2) and concepts from the emerging field of behavioural economics 
(Chapter 3).   
6.2 Discussion of findings 
6.2.1 Study I: Health related behaviours and knowledge of behavioural risk factors 
Consistent with other evidence from Saudi Arabia (Al-Hazzaa et al., 2011; Plotnikoff et al., 
2015), many students (men and women) in this questionnaire study reported poor health 
behaviours, including low consumption of fruit, vegetables and whole grain, high intakes of 
energy-dense (sweet and fatty foods) and low levels of physical activity. In particular, previous 
studies have reported poor eating habits of Saudi youth (Al-Rethaiaa et al., 2010; Farghaly et 
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al., 2007), and high prevalence of overweight (31%) and obesity (23%) among Saudi university 
students (Al Turki, 2007). Knowledge about diabetes was patchy with students displaying 
better knowledge of the biological origins of diabetes than of the causes, risks, complications 
and treatments. Moreover, the lifestyle associations with type 2 diabetes were not recognised 
by many. Other studies amongst general populations have shown gaps in understanding of 
risks, causes and treatments of diabetes, and knowledge to be related to age and education 
(Washi and Ageib, 2010; Murungesam et al., 2007; Aljoudi and Taha, 2009). Student 
characteristics and behaviours were not, however, related to knowledge. Students with a family 
connection to diabetes were more likely to recognise a personal risk, but did not have better 
knowledge scores, or healthier self-reported dietary or physical activity behaviours. Studies 
involving adults, however, have found that individuals who have even one family member with 
diabetes are more likely to have healthier diets, and engage in more physical activity than those 
with no family history (Baptiste-Roberts et al., 2007; Forsyt and Goetsch, 1997; Harrison et 
al., 2003).  
Many families in Saudi Arabia, especially in urban cities like Al-Khobar, Eastern Saudi Arabia 
and Riyadh, own at least one car and their children watch television, use computers and play 
electronic games for hours. So the lifestyle is becoming more and more sedentary and energy 
expenditure is reduced. The eating habits of the children and adolescents show excessive 
ingestion of soft drinks, sweet diet and fast food (Al-Rukban, 2003). In addition, female 
schoolchildren are not engaged in any sport activity at school. A cross-sectional sample survey 
conducted in 2006 at King Saud University in Riyadh, Saudi Arabia revealed 315 of students 
overweight and 23.3% obese (Al Turki, 2007). 
In 2004, new physical activity guidelines were released advocating teenagers to do at least 60 
min of moderate to vigorous-intensity physical activity every day and spend no more than a 2h 
/ day using electronic media for entertainment (Scully et al., 2005). Research into adolescent 
physical activity, however, indicates that health behaviour is complex and determined by 
multiple factors, including personal, social and physical environment influences (Storey, at el., 
2003). The climatic conditions and the life pattern in Saudi Arabia affect the extent of physical 
activity carried out daily, particularly by females. There are social and environmental barriers 
to physical activities (outdoor exercise restrictions) among females, including low social 
support and limited access to dieticians in the health centres (Pender, Murdaugh and Parsons, 
2006).  
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A parallel study of 100 male and 100 female University students in Surrey, England, using the 
same questionnaire (Vrikki, 2010) found that Saudi students reported less physical activity and 
lower consumption of healthier (fruit and vegetables) foods (Mann Whitney, both p<. 0005), 
and a higher intake of sweet foods (p=. 003) than their English peers. The English students 
reported smoking more (Mann Whitney, p<.0005) but had a significantly higher diabetes 
knowledge score (t test: 9.42 vs. 8.33, p<.0005) than the Saudi sample. A significant positive 
association between consumption of healthy (fruit and vegetables) and unhealthy (sweet and 
fried) foods was found in both countries, consistent with behavioural patterns observed 
amongst some sections of college youth in the USA (Laska et al. 2009). Better health 
behaviours of University students were associated with higher income and education in Turkey 
(Hacihasanoglu et al., 2011), but data were not collected from the students in Saudi Arabia that 
would enable such a correlation to be examined. 
One of the attitudinal barriers to the practice of good health behaviours is the unrealistic way 
in which many people underestimate personal health risks (Weinstein, 1987). When optimistic 
obese individuals compare themselves with other people in other age group, they think that the 
chances of having a heart attack in the future are relatively low (Shepherd, 1999). Furthermore, 
there is evidence that optimistic bias does reduce individuals’ motivation to take precautions 
(Weinstein, 1982; Burger and Burns, 1988; Davidson and Prkachin, 1997; Rothman et al. 1999; 
Weinstein and Lyon, 1999). Conversely, pessimistic people are more likely and see themselves 
as possible victims and normally refuse to participate any health promotion programs. Students 
in this study may perceive limited risk and susceptibility to future chronic conditions and have 
positive expectations of future health, reducing their motivation for pursuing health behaviours 
in the present. 
This study had several limitations. It used a non-validated questionnaire and relied on self-
reported behaviours, which may have been subject to socially desirable responding. For 
example, the finding that no women students reported smoking may be questionable. There 
may have been inaccuracies in the reporting of food intake due to ambiguity in the use of 
servings as the unit of measurement. No data were collected on socioeconomic circumstances, 
or a BMI of students, because these were judged to be sensitive issues that may have 
discouraged participation, yet these factors may have been important predictors of knowledge 
and behaviour. Diabetes was used as an exemplar chronic condition to test knowledge and may 
not have accurately captured students an overall understanding of lifestyle related conditions. 
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6.2.2 Study IIa: Purchasing behaviours and food choice intentions – questionnaire study 
Men and women students who completed the questionnaire recognised that fruit was a healthier 
option than sweet and savoury snacks.  In response to a hypothetical question, almost 60% 
stated that they would have purchased an item of fruit had it been available in the cafeteria, and 
over one third stated they would have purchased more than one fruit item. The fruit items were 
realistically priced (1 SAR), and most students expressing a willingness to buy fruit also stated 
that they would substitute the fruit for other items. In line with conventional economic theory, 
when the price of fruit was increased (to 2 SARs), the proportions stating a willingness to buy 
it fell (to around one quarter).  Stating a willingness to buy fruit was associated with attributing 
a higher importance to the healthiness of food when choosing items. However, over one third 
of those not willing to buy fruit recognised it was a very/extremely healthy option indicating a 
gap between knowledge and behaviours that needs to be addressed. Taste was reported as the 
most important factor influencing choice of foods in the cafeteria by both men and women. 
Time available and healthiness were less important, and the price was the least significant. Men 
more than women reported that the purchases of friends influence their choices. Women were 
more influenced by the weather than men.  
This study was conducted to test the willingness of students to take part in research and to 
ensure that the questionnaire generated robust data on intentions. Problems for the researcher 
in accessing the male students, who are separated from women in all public places in Saudi 
Arabia (including on University campuses) resulted in a decision to focus only on women 
students for subsequent empirical work.  Moreover, analysis of data generated by the 
questionnaire revealed that information on intentions was weak, such that a more robust 
experimental study (Study IIb) was designed. Hence, Study IIa fulfilled its purpose as a 
feasibility study, and establishing the path for the subsequent research. Furthermore, the data 
gathered on stated intentions to purchase fruit was used for comparison with actual purchases 
of fruit in Study III.  
6.2.3 Study IIb: Experimental study of food choice intentions 
The randomised controlled experiment based on hypothetical choices examined the effects on 
food selection intentions of price incentives to encourage healthy eating. Even though the price 
was the least important factor influencing item selection reported by students in the 
questionnaire survey (feasibility study IIa), price changes did motivate changes in food choices 
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in the experimental situation. Results showed that students’ choices could be moved away from 
unhealthy items in favour of healthy items by reducing the price of healthy items relative to 
that of unhealthy items. These findings are consistent with other experimental studies showing 
that pricing strategies may be useful in changing dietary behaviour (Epstein et al., 2010; 
Michels et al., 2008, French, 2003; Caraher and Cowburn 2005; Giesen, 2011; Ni Mhurchu et 
al., 2010; Waterlander, 2012; Nederkoom, 2011; Yang 2010; Epstein et al., 2006; French and 
Wechsler, 2004). The findings showed no significant positive effects on selection of healthy 
items from providing information on healthy eating prior to undertaking the choice experiment. 
Participants in the study completed a validated dietary assessment survey and responses to this 
were associated with choice behaviour in the experiment; students reporting healthier dietary 
choice on a regular basis were more likely to make healthier choices in the experimental 
situation.  
The experimental results are largely consistent with the laws of demand. As prices of healthy 
items were reduced (relative to unhealthy ones) the purchases of healthy snacks rose. These 
findings are in line with other research involving college students whose purchases of 
beverages were found to be affected by relative prices (Yang et al., 2010). A shift toward 
healthy beverage choices was found when unhealthy alternatives were more expensive. 
Substitution of healthy for unhealthy beverages was less likely to occur when healthy beverage 
alternatives were more expensive.  
Health information is often included in public health approaches to food choice (Horgen and 
Brownell, 2002), but its provision of information did not affect choices in this experiment. This 
may be because the message was not strong enough, or not clear to the respondents, or they 
may not have been concerned with the message it gave. Findings from the feasibility study 
(IIa) indicated that many students already recognised some basic principles about healthy 
eating, but did not necessarily declare an intention to select a healthy option; such individuals 
are unlikely to be influenced by additional information on healthy eating received in the 
experiment.  Moreover, student responses in the feasibility study (IIa), and results reported by 
Colby et al., (1987), show taste is the most important factor for many people when making 
their food choices. This is confirmed in a systematic review of children’s food choices in closed 
systems such as schools and canteens which shows taste, convenience and price as prime 
factors (Caraher, Cowburn and Currie, 2003). Consumers may assume that because a food is 
described as ‘healthy’ it will not taste good. Thus, any motivation for healthy food purchases 
 142 
inspired by price decreases could be offset by healthy information if the consumer decides that 
the taste of the food will be sacrificed to make it healthy. When health information 
compromises the effect of price changes, then price decreases alone may be more effective than 
price decreases and health information (Horgen and Brownell, 2002). Research by Edwards 
and Meiselman (2006) has shown that comments by food servers in a public university 
restaurant can influence food choices, and this might have been a more effective approach to 
have tried with the Saudi students.  
Hunger levels and BMI were included in the experiment as potential confounding factors, but 
were not found to influence food choices. The brief eight-item dietary assessment which is 
validated for use in public health and primary care settings (Paxton et al., 2011), distinguished 
healthful and unhealthful dietary behaviours amongst the students and was a highly significant 
predictor of choices made during the experiment. The DASS instrument includes more than 
foods consumed at lunchtime or during school hours. Hence, it is likely that the influence on 
dietary behaviours observed in the school environment extend beyond the school lunchroom 
and influence food selection at home and in other social environments.  
Although the experimental study was conducted carefully and according to the predefined 
protocol, it has several limitations. It was conducted in only one university which may not be 
typical of others regarding the menu of the cafeterias, or the views of the students.  Moreover, 
the study is based on what students say they would do, and it is not known if this would translate 
into behaviours. Participants were presented with a limited number of food items, which may 
not reflect all food groups and tastes, and it is not known if stated food choices reflect typical 
purchases. In a real cafeteria, and with the real money, participants may react differently The 
experiment was only conducted with women students, due to the problems of accessing the 
men’s section of the University and was based on a self-selected sample which may have 
introduced some selection bias.   
 
One strength of conducting an experiment includes the ability to manipulate food prices which 
would otherwise be difficult and costly to do in a more naturalistic setting (Kagel and Roth, 
1995; Schram, 2005). The cost of healthy foods may be perceived as a barrier to healthier eating 
(Cade et al,, 1999; Glanz et al., 1998), but this was not an issue in this experiment where the 
budget was fixed with sufficient slack to allow full choice without budgetary constraint. It has 
been observed that reducing the price of healthy foods may have unexpected adverse effects if 
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consumers use the money they have saved to purchase extra unhealthy options (Epstein et al., 
2010), but this was not fully explored in the experiment. Purchases from the money that 
participants saved from their budgets provided some indication of this effect. Most savings 
were spent on chocolate items (58% of purchases) rather than fruit, with those students making 
the largest number of healthy meal choices being most likely to be the individuals selecting 
fruit.  
6.2.4 Study III: Market experiment: Buying a Fruit Item for Lunch Experiment 
(BAFFLE) 
The aim of this study was to investigate whether the students would actually buy fruit when it 
was made available in a University cafeteria, as they stated they would in the earlier interview 
study. Also, this study sought to identify the effects of decreasing the price of fruit on fruit 
sales and sales of other (unhealthy) snack items. Furthermore, the impact of putting a health 
logo on the notice about fruit availability in one of the two University cafeterias was explored. 
In this real life situation, when fruit items were introduced for sale in the cafeterias, very few 
students purchased them (less than 4% with a price of 1 SAR), and much smaller proportions 
than had stated an intention to purchase fruit in Study IIa questionnaire survey which was over 
one half. There are a number of possible reasons for this. Fruit was only available for a week 
at a time and students were not accustomed to having this option on offer.  Stated intentions 
may have been inflated by socially desirable responding and when faced with the possibility 
of purchasing it, students may have opted not to do so because their friends were not buying it, 
or because fruit is quite inconvenient to eat (compared, say, to chocolate bar or bag of chips). 
Given the 18 month time lag, the students stating intentions in the earlier survey are likely to  
be different from those exposed to experiment. They would be of similar age and socio-
demographic, however, so it is unlikely that this accounts for the difference.  
Data gathered through the questionnaire after the market experiment confirmed that the fruit 
had been visible to most students, and also that few students disliked fruit (oranges were the 
least popular item with 30% stating dislike). The proportions of students in the follow up 
questionnaire reporting they purchased fruit (about one third) when it had been available was 
also higher than the data that the market experiment showed, indicating differences between 
self-report and observed behaviour and suggesting that social bias may be a significant problem 
in the interpretation of nutritional surveys. Thus a major challenge facing nutritional 
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intervention researchers is assessing true behavioural change based on self-reports from 
reporting bias (Miller et al., 2008).  
The study was conducted in real-setting and the researcher implemented all interventions in 
cooperation with cafeteria staff and monitored them closely to ensure their full commitment. 
However, poor processes and lack of staff’s understanding and knowledge of keeping the sales 
record accurate created important practical difficulties for the research.  In the first attempt to 
gather sales data, the absence of a cash till and manual reporting by cafeteria staff resulted in 
so many inconsistencies such as to render the data provided unusable. It was the researcher’s 
interest in the cafeteria and its accounting processes that may have contributed to the 
introduction of the cash tills in the place of a paper box for the money. It was this improvement 
in procedures that enabled the subsequent analysis of the sales data. However, even when cash 
registers were installed at the start of the second semester, problems in the collection of sales 
figures continued to arise which may have affected the integrity of the data used in the analysis. 
Although the staff was given training in how to use the cash register, some days it was not used 
properly and only a manual summary was available. On other occasions staff did not record 
transactions manually and only cash till printouts were available. Furthermore, there is no 
confidence that sales assistants entered items against the correct product in the cash till. 
Problems existed with reconciling the manual summary and cash till printout at the end of the 
day with many discrepancies that had to be reconciled. Since there was no requirement for staff 
to match what was recorded on cash tills with stock control, there was no means of checking 
on sales recording. The cash till printout was used for the analysis whenever available because 
it was thought to be more reliable. However, it is likely that inaccuracies exist.  
Effect of price 
Jeffery et al. (1994) in a university cafeteria, and French (2003) in two high school cafeterias, 
showed that reducing the price of fruit by 50 % increased the purchasing of fruit between three 
- and fourfold, but the effect of a similar price reduction in the University of Ha’il study was 
more modest (a 6% increase in sales of fruit).  The overall effect of the price changes on sales 
of fruit was, however, difficult to ascertain. The impact of successive price reductions (from 2 
SARs per item to 1 SAR to free) in each of the three weeks when fruit was available, was 
obscured by operational disruptions in one cafeteria (#5) which was only partially opened on 
the second intervention day during the second week of the experiment with the new staff 
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employed who did not know that the intervention was in process. In the unaffected cafeteria, 
the expected increase in purchases with reduction in price was observed. However, since the 
order in which the prices were applied was not randomised, it is possible that the increased 
sales of fruit arose because students became more accustomed to its availability as the 
experiment proceeded, rather than due to the difference in price. Moreover, due to the daily 
variation in sales, and the small proportion of total turnover accounted for by fruit, it was not 
possible to identify any impact on sales of other sweet and savoury snack items or substitutions 
in the weeks that fruit was available in the cafeterias (see Appendix IV).  
Effect of health message 
The study explored not only the price effect, but also the effect of providing a health logo on 
the notice announcing the availability of fruit at one of the cafeteria entrances. Awareness of 
the healthiness of fruit had been identified in the Study IIa, and it was hoped that the logo 
would provide a timely reminder. A study by Raats et al. (2012) showed that without any 
nutrient specific values included, the presence of a health logo indicates that the product is 
considered to be healthiest when compared to other products. The health logo requires less 
attention time than the other labels without losing its effectiveness in directing choices. 
Consistent with the findings from the previous experiment in the current research, the use of a 
logo in one cafeteria implying fruit is a healthy choice had no apparent impact on sales of the 
fruit. This poor response to the health promotion logo of fruit may be because the logo was 
relatively small and reinforcement with verbal messages might have been beneficial. There is 
limited evidence on the effect of point of purchase health information (Van t’Reit, 2012) but 
more colourful signage and traffic lights on specific products are potentially more effective 
(Thorndike, 2012; David et al., 2007). Some studies have shown that posting health messages 
(or logo) has the potential to promote healthier choices when eating in canteen or cafeterias 
(Van Herpen and Trijp, 2011; Skov et al., 2012; Glanz and Hoelscher, 2004) including with 
college students (Buscher et al., 2001). The follow up questionnaire indicated an association 
between stating fruit had been purchased when it was available and previous behaviour (eating 
more fruit on a regular basis), so it is possible this effect outweighed any impact of the logo.  
Nudging 
The market experiment was a useful application of the convenience principle in behavioural 
economics (Just and Wansink, 2009). “Nudging” is based on the idea that it is justifiable to 
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encourage consumers to make better choices, by “gently pushing them in the right direction” 
and that selection should require little conscious effort (Thaler and Sunstein, 2003b). However, 
placing the fruit in the most visible place in the cafeterias (Holland et al., 2013) did not 
encourage a lot of students to buy it; more took fruit when it was free.  
Reasons for Low Purchase of Healthy Items 
A possible reason for not purchasing fruit in the University cafeterias is a marked preference 
to buy chocolate, chips and other unhealthy snack foods. Other reasons included preferences 
for unavailable fruit types (e.g. cherries, strawberries, etc.), or regarding the way in which fruit 
was presented (e.g. as a pre-prepared fruit salad rather than whole fruits), and suspicions 
regarding the freshness of the fruit provided. It has been shown that a reason for a decline in 
eating fruit is that it is too large and messy, rather than cost, and that a simple solution is to 
provide pre-sliced or ready-to-eat fruit (Wansink at el. 2013). Moreover, it has been shown that 
food availability and accessibility of fruits and vegetables is strongly and positively related to 
fruit and vegetable consumption in children (Hearn et al., 1998) and that offering more varieties 
of any product, including fruit, will increase the number of people selecting it (Wansink, 2011; 
Skov, 2012; Bucher at el., 2011; Rolls, 2005; Just and Price, 2011). The first study asked 
students about intentions to purchase with just three types of fruit (apples, bananas, and 
oranges) and kiwi was added in the cafeteria experiment on the recommendation of the serving 
staff. This proved a wise suggestion as kiwi was overall the most popular fruit.  
By means of comparison, data were requested from one cafeteria at the University of Surrey in 
UK on sales of sweet and savoury snacks and fruits. This cafeteria is similar to those at the 
University of Ha’il in that it sells a variety of sweet and savoury snacks and beverages although 
the range of entree is more limited. Data covered a month of May (see Appendix IV). This 
cafeteria had a similar assortment of fruit (oranges, bananas and apples, but without kiwi) as 
cafeterias at Ha’il University, and displayed in bowls on the counter in the same way. The sales 
of fruit in Surrey made 17.8% of the total items of sweet and savoury snacks purchased, 
whereas in the cafeteria at Ha’il University were only 1.7% at price of 1SAR. This may reflect 
cultural differences and possibly the more permanent nature of provision of fruit in Surrey that 
enabled students to establish selection habits.  
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Inconsistency between intention and behaviour 
In the Study IIa, 25% of students said that they would buy fruit at 2SARs and 57% said they 
would buy at the 1 SAR if it was available in University’s cafeterias. However, intentions did 
not correlate with behaviours. In the real experiment, only 2.5% of students in both cafeterias 
bought fruits at price of 2SARs and 3.5% bought fruits at 1SAR. The lack of association 
between intention and behaviour might be explained by the concept of intention instability 
(Ajzen, 2002). Intentions in adults eating a low-fat diet were found to be stronger predictors of 
behaviour when intentions were stable (Conner et al., 2000). In the present study, food choice 
decisions of young people may be driven by external cues (rather than intentions) and therefore 
constantly be changing.  
The intention to perform a behaviour is considered the most important determinant of that 
behaviour in the Theory of Planned Behaviour (TPB, Ajzen, 1985), which is one of the most 
widely used approaches to study health behaviour (Armitage and Conner, 2000; Godin and 
Kok, 1996). Other studies that applied the TPB to predict health behaviour have also found that 
intention explained only a small proportion of the variance in behaviours (Sutton, 1998), 
leaving a substantial amount of the variance unexplained.  A study by Fila and Smith (2006) 
assessed eating behaviour in adolescents and found no association between intention and 
healthy eating behaviour. The TPB is based on the concept that the stronger the intention to 
perform a given behaviour, the greater the likelihood that the person will perform that 
behaviour (Fishbein et al., 2001). However, forming strong intentions to eat healthy may not 
be a priority in youth and therefore does not affect eating behaviour. 
According to Ajzen (1991), intention is a function of subjective norms so stated intentions 
may have been inflated by socially desirable responding. When faced with the possibility of 
purchasing healthy foods, however, students may have opted not to do so because their 
friends were not buying it, or because of the inconvenience of eating it. Consistent with the 
suggestion that students’ intentions might have not been stable, Alselaimi (2010) found that 
subjective norms predicted both behavioural intentions and physical activity in Saudi‐
Arabian secondary school and university students and explained that this may be due to 
differences between “collectivistic” and “individualistic” culture. Hagger et al. (2007) 
proposed a hypothesis that subjective norm relationships with behavioural intentions were 
more important in collectivistic cultures than in individualistic cultures. It would be 
important to study this further in Middle‐Eastern samples.  
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Furthermore, the lack of association between intention and actual behaviours might result from 
the fact that food choice intentions result from deliberate processes, in which available 
alternatives, e.g. eating an apple or a piece of chocolate cake, are weighed against each other 
for their desirability (Gollwitzer, 1996), while actual food choices are often made impulsively 
and even unconsciously (Wansink and Sobal, 2007). For deliberate decisions, the desirability 
of long-term rewards, such as achieving a certain weight, is usually high. For impulsive 
decisions, the desirability of other, short-term rewards, such as enjoyment, is usually higher 
(Ariely and Zakay, 2001). The larger the temporal distance between the intention formation 
and the enactment of the target behaviour, the larger the inconsistency between the desirability 
of the different rewards will be (Liberman and Trope, 1998). In addition, habitual or past 
behaviour may also influence the intention-behaviour consistency. If the intention is consistent 
with past behaviour or habit, an intention-behaviour consistency is likely, while the opposite is 
true if the intention is not consistent past behaviour (Armitage and Conner, 1999). This is 
because habitual behaviour has characteristics of automaticity (Bargh, 1997), which implies 
that initiation of the behaviour does not require conscious intent and therefore requires little 
effort. 
6.3 Policy implications 
Concerns are growing about dietary behaviours, and increasing prevalence of overweight and 
obesity, amongst young people in Saudi Arabia (Al-Rukban, 2003; Al Rethaiaa et al., 2010; 
Farghaly et al., 2007; Washi and Ageib, 2010; Al-Nuaim et al., 2012, Al -Turki, 2007; 
Musaiger et al., 2011b; Musaiger et al., 2012).  Preventative interventions aimed at youth are 
important to avoid an increase in the prevalence of costly lifestyle associated chronic conditions 
(e.g. diabetes and CVD) in the future. Public health policy makers have a spectrum of 
approaches at their disposal, including information provision, incentives and regulation 
(Department of Health, 2010). Telling people to eat healthily or exercise more does not 
necessarily work, as many barriers stand in the way of changing behaviours and adopting 
healthier lifestyles (Storey et al., 2003). Indeed Study IIa showed that students state who are 
aware of what foods are healthy or unhealthy state intentions to take the unhealthy option. 
Recent emphasis in the UK has ts been on “nudges” to encourage people to unconsciously 
make healthy lifestyle choices (Thaler and Sunstein, 2009). 
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High proportions of students (over 80% in Study 1, and 51% Study III) reported consuming 
below the recommended daily intake of 2 to 4 serving of fruit. Only small proportions of 
students purchased fruit when it was available in the cafeteria, even when it was free. Low fruit 
and vegetable consumption is also reported amongst students in Bahrain (Musaiger et al., 
2011a) and Pakistan (Khalid et al., 2011). In contrast, many studies conducted among female 
university students in South East Asia and Mediterranean countries showed higher percentage 
of fruit and vegetable consumption; five servings of fruit and vegetables daily was reported by 
80% of Chinese students (Sakamki et al., 2005), 100% in Sri Lanka (Perera and Madhujith, 
2012), 51% in Lebanon (Yahia et al., 2008), 40% in Turkey (Unusan, 2006). Traditional dishes 
in South East Asia and the Mediterranean region are rich in fruit and vegetable ingredients. 
Eating raw fruit in the course of a meal is uncommon among Saudi people (Al-Otaibi, 2014) 
where fruits are usually taken as desserts after meals. This may explain the low consumption 
of fruit by Saudi students. Moreover, family consumption of fruit has been shown to be highly 
predictive of the individual’s consumption (Schroeter et al., 2008).  Changing culture in the 
family may thus be needed to increase the consumption of fruit by younger people. To this end, 
the Ministry of Health designed a new graphic in the shape of palm tree called Saudi Dietary 
Guidelines, under the logo The Healthy Food Palm (2014, page 11). Its trunk and leaves fulfil 
the scientific and dietary purposes and represent the food groups and serving size. The aim of 
these images is to be understandable and easy to follow for Saudi people. 
The findings of Study I suggest that coordinated health promotion programmes that seek to 
increase knowledge of the risks of overweight and obesity, and improve the health behaviours 
of University students in Saudi Arabia are warranted. If successful, this could reduce the future 
prevalence of a range of lifestyle-related conditions, and improve lifelong health at the 
population level (Abalkhail et al. 2002). Research has shown that interventions involving 
health professionals, education institutions and communities can be effective in improving self-
efficacy and the ability of students to overcome barriers to adopting healthy lifestyles (Von Ah 
et al. 2004; Prochaska et al. 2008; Walker et al. 2002). Family practitioners have a key role to 
play in such coordinated approaches, through providing education and advice as a part of 
routine care. Also, they can provide information and advice that will improve individual’s 
understanding of the consequences of poor lifestyle choices and help them to make health-
enhancing decisions. The awareness of students to risks of overweight and obesity, and the 
importance of lifestyle, from lifelong health can be enhanced through school and university 
based programmes and creating an environment in educational establishments that foster 
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healthy behaviours.  General health education curricula exist in many universities to improve 
awareness of health promoting behaviours, but students may need to be motivated to process 
the information they are given to truly understand the health benefits and find them personally 
relevant (Hoefkens and Verbeke, 2013).  
A collective approach that improves awareness of the risks, and supports community and 
individual efforts to reduce consumption of energy-dense foods, and increases the opportunities 
for physical activity is required.  Overcoming cultural barriers that prevent access of women to 
physical activity and sport is particularly important in Saudi Arabia (AlQuaiz and Tayel, 2009; 
Habiba et al., 2010; Berger and Peerson, 2009). A range of culturally appropriate interventions 
should be trialled and evaluated so that cost effective strategies can be implemented. Whilst a 
supportive public health framework is desirable, individuals need to be engaged in promoting 
their own health.  
Provision of healthy eating information, or a logo indicating the healthiness of fruit, had no 
effect in the experimental studies (II and III), possibly because the messages were brief and 
basic and the time period for assimilating the implications was short. In any case, high 
proportions of students indicated awareness of the healthiness of fruit, compared to sweet and 
savoury snacks (Study IIa), so lack of understanding of this does not seem to be the problem. 
Achieving behaviour change may require longer term campaigns that emphasise the threats to 
the future health of poor dietary habits. Past behaviour was identified as being an important 
predictor of dietary choices in the experimental study (IIb) with students who reported already 
having healthier eating habits being more likely to make healthier choices. The influence of 
past behaviour on future behaviour has also been noted by others (Ouellette and Wood, 1998) 
and raises the issue of how to change the behaviour of those students who are not already 
following health protecting lifestyles.  
To develop sustainable nutrition behaviours there may also be a need to include behavioural 
instruments. The experimental study (IIb) and to a lesser extend the market experiment (III) 
showed that student choices responded to price changes. This finding make pricing strategies 
a justifiable tool to stimulate healthier choices, either by increasing the price of unhealthier 
foods, or by making healthier foods cheaper. Behavioural economics argue that fiscal 
measures, such as fat taxes and ‘thin’ subsidies, are important to reinforce education 
campaigns. The imposition of fiscal incentives seems to be easier in controlled conditions such 
as schools or canteens where incentives (subsidies) and availability can be balanced with 
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restraints (taxes/higher costs) (Caraher and Cowburn, 2005). Brownell and Horgen (2004) 
suggested that food taxes are less appealing than using tax revenues to encourage positive 
changes. Taxing of unhealthy foods need to be balanced by the subsiding the healthy foods, 
making them affordable to all. However, the power of the food industry, regressive nature of 
any tax and the fear that it may impact on the poor more than the rich can influence the lack of 
political willingness to implement food taxes (Leicester and Windmeijer, 2004. Jacobson and 
Brownell, 2000; Brownell and Horgen, 2004). Although the less well-off are affected more by 
health-related food taxes, they may also ultimately benefit because "progressive health gains 
are expected because poor people consume less healthy food and have a higher incidence of 
most diet-related diseases, notably cardiovascular disease" (Mytton, Clarke and Rayner, 2012). 
Taxation can be used in either a direct or an indirect way to influence food choice. Price is 
certainly one issue in food choice, but not the only one. For the food industry, the reality is that 
“good” foods are bad products with low profit margins while “bad” foods are good products 
with high margins (Caraher and Coveney, 2004). Food growing, the food industry and 
government policy and subsidies, as well as existing taxation systems, support an unhealthy 
food system. Simply taxing the end product may be insufficient; there is a need to look at the 
whole food chain from farm through production to distribution in order to ensure that any 
system of food taxes is systematic and sustainable (Barling, Lang and Caraher, 2001). Taxes 
may be better applied directly to production or manufacturing to encourage producers and 
manufacturers to change their processes, although it is likely that such taxes would still be 
passed on to the consumer. 
A World Health Organization/Food and Agriculture Organization report (WHO, 2003) sees 
pricing and the cost of healthy foods as being a key element for preventing increases in diet-
related non-communicable diseases.  Higher overall energy intake/lower energy expenditure, 
or some combination of the two, and the consumption of energy dense as opposed to nutrient-
dense foods are linked to coronary heart disease, diabetes and obesity. This global concern, has 
raised questions about which policy approaches might best address the issues of healthy eating 
and suggested solutions have ranged from calls for more restrictions on the advertising of 
energy-dense and fatty foods to the promotion of physical activity (Hawkes, 2004). The 
proposed solution from the perspective of economics is the “fat tax” to discourage the purchase 
of those foods that are least nutritious or most harmful (Drewnowski, 2003). Psychological 
theories of behaviour change, on the other hand, suggest the need to understand individual 
 152 
feelings and circumstances. The gap observed between stated intentions and behaviour 
observed in practice points to the dangers of drawing implications from what people say they 
will do. 
6.4 Conclusions 
A major strength of the work is the use of three different study designs which, put together, 
provide insight into the factors affecting healthy food choices by students in a University 
cafeteria. The results show the importance of pre-existing behaviours on food choices, and 
potential for use of price changes to influence purchasing behaviours. The poor dietary 
behaviours of many young people in Saudi Arabia that threatens their long term health, is 
confirmed by the findings. Whilst improving awareness of the lifetime risks of unhealthy 
lifestyles is warranted, poor dietary choices are often not a result of a lack of knowledge of 
which foods are healthy and which are not.  
Such research is unique in Saudi Arabia, and conducting it involved overcoming language and 
cultural difficulties. The University authorities were very supportive of the work, but 
operational problems were encountered which compromised the findings of the market 
experiment. The University setting means the findings are not more widely generalisable to 
other socioeconomic and demographic groups in Saudi Arabia, or other areas of the country. It 
is possible that people living in urban areas with a broader range of food purchase options, such 
as Jeddah and Riyadh, would react differently to food pricing strategies. Also, students from 
one university might not be representative of the larger community of young adults in Saudi 
Arabia. Moreover, due to logistical difficulties, e.g., problems of accessing the men’s section 
of the University, the experimental studies only included women students.  
Whilst the findings suggest potential for use of fiscal measures to influence behaviour, further 
research on this approach is required. For example, the minimum price changes needed to  
produce significant changes in purchases and consumption is not known. It is suggested that 
“fat taxes" would have to increase the price of unhealthy food and drinks substantially in order 
to cut consumption by enough to reduce obesity and other diet-related diseases (Mytton, Clark 
and Rayner 2012; Powell and Chaloupka, 2009). Such levies should be accompanied by 
subsidies on healthy foods such as fruit and vegetables to help encourage a significant shift in 
dietary habits. Another issue is that reducing the price of a healthy food effectively gives 
consumers more money to spend and they may choose to purchase both healthier and 
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unhealthier foods. In fact, the research by Epstein et al (2010) has shown that this is a real 
possibility. It is not enough to demonstrate that lowering the price of healthy foods increases 
consumption of those healthy foods. Food policy analysts need to consider the entire set of 
food choices in order to understand what effect taxes and subsidies will have on the diet.  
 
There is also concern that price manipulations do not address the complexity of individual and 
social behaviour (Papadopoulou, Spiro and Stanner, 2014). Previous studies have shown that 
some personal factors such as body image (Storz, 1982), self-concept (Newell et al., 1990), 
ego-identity (Shestowsky, 1983), obesity stereotypes (Klaczynski et al., 2004), and gender 
(DeBate et al., 2001) are associated with adolescent dietary practices. Whether these 
psychological correlates interact with the effect of price changes requires further investigation. 
A limitation of this thesis is the focus on quantitative methodologies, and in-depth qualitative 
approaches would complement this and provide greater understanding of individual factors 
underlying behaviours. 
Food culture and tradition of populations affect consumption patterns (Schroeder, 2007). In 
Saudi Arabia, rich, high fat food plays an important role in daily diets, and where ”plumpness” 
is considered a sign of beauty (Kandela, 1999). Many students in Saudi Arabia live at home, 
and local culture requires them to eat traditional meals (often prepared by maids) that cook for 
the whole family.  Eating away from home, including during the school day, is often associated 
with poor diet; typical items of “junk food” are most associated with pleasure, being with 
friends, independence, affordability and convenience (Chapman and McLean, 1993).  
Encouraging students to make healthy choices in their cafeteria requires, as a minimum, that 
appropriate options are available, at competitive prices, and that the consumers are aware of 
the health implications of their decisions.  Even this may not be sufficient to ensure health 
promoting behaviours, and active policies to increase access to fruits and vegetables in schools 
have been recommended (French and Stables, 2003). Restricting the availability of snacks, 
which are often regarded as an underlying cause of overweight and obesity, can avoid the 
displacement of fruit and vegetables (Kubik, 2003; Gonzalez at el., 2009), although in practice 
there is no clear association between snacking and BMI (Spanos, 2010; De Graaf, 2006).   
The provision of free fruit and vegetables has been shown to increase the consumption of fruit 
(but not vegetables) amongst school children (Davis et al., 2009; Coyle et al., 2009). However, 
stronger measures in the form of regulations limiting unhealthy foods, which have been 
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introduced in the UK and USA, have not been found to have an overall positive impact on 
dietary behaviours, because students spend a limited amount of their time at education 
establishments (Van Hook and Altmam, 2012). Although food consumption during the time 
that students are on campus only partly determines their nutritional status, it may be more 
amenable to change than their consumption at other times.  
The intervention at University of Ha’il was experimental, short and limited. It indicated that 
fruit was purchased by some students and given the desirability of providing healthy options 
for students, it was hoped that managers might continue the practice the following year. 
However, cafeteria #4 was renovated and the choice of products was extended only to provide 
additional types of sweet and savoury snacks, without any fruit being made available for 
purchase. Since the students are potentially resistant group of behavioural change interventions 
promoting fruit purchases, the University management could help to promote actual fruit intake 
in this age group by making fruit available for purchases. Informal discussions with cafeteria 
staff suggest that fruit is a difficult product to supply due to its perishability and limited shelf 
life. Fresh items have to be bought regularly and there is much wastage if it is not sold.  
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Appendix I 
a) Request Letter to the Rector of Ha’il University  
 
To: Rector of the University of Ha’il 
                                 Ha’il, 05.12.2009. 
 
Your Excellency, 
 
I hope you will remember me talking to you about my Ph.D. that I have started at the University 
of Surrey in the United Kingdom. As a part of my Ph.D. work I need to conduct a survey on 
the awareness and knowledge about Type 2 Diabetes among our students, both boys and girls. 
One of the conditions of the Ethic Committee of the University of Surrey is your approval that 
I can carry out the survey at the University of Hail. Therefore, I am seeking your approval and 
consequently a letter stating that the University of Hail does not have any objections for me to 
conduct the survey. For your information, please find enclosed a questionnaire that I intend to 
use to perform the survey. 
 
I would greatly appreciate your understanding in this matter. 
 
Sincerely Yours, 
 
Mrs. Aida Halimic, M.Sc. in Economics 
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b) Approval from the Vice Rector of Ha’il University 
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c) Ethics Committee Approval from Surrey University 
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d) Questionnaire for students at University of Hail 
        
You are invited to complete this questionnaire about diabetes. It is part of a research study that 
I am undertaking for a higher degree at the University of Surrey in England.  
Completing the questionnaire will take about 5 minutes of your time, and is completely 
voluntary. If you do not wish to take part in the study, you do not have to do so. You can 
withdraw from the study at any time without any adverse effects on your circumstances. If you 
do decide to complete the questionnaire, you will not be asked to give your name, and any 
information that you supply will be treated in strict confidence. A similar study is being 
conducted at the University of Surrey in England and I will be comparing the results in the two 
locations. When you have completed the questionnaire, you will be given an information sheet 
with some facts about diabetes.  
The study has been approved by the Rector of the University of Hail, and has been given a 
favourable ethical opinion by the University of Surrey Ethics Committee. 
If you have any questions or concerns about this study, please contact me or my research 
supervisor, Dr Heather Gage, at the address below. If you would like to receive information 
about the findings of the study, please let me know, and I will send you a summary of the 
results when they are available. 
 
Thank you, 
Aida Halimic (a.halimic@surrey.ac.uk) 
 
Research Supervisor: 
Dr Heather Gage (h.gage@surrey.ac.uk) 
Department of Economics, University of Surrey, 
Guildford, GU1 2JB, 
United Kingdom 
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e) Questionnaire survey of University students in Saudi Arabia to explore the knowledge and 
awareness of diabetes 
 
Please answer each question by ticking the box of the correct answer. 
Diabetes Awareness Survey 
 
Section A: What do you know about Diabetes? 
1. Diabetes is caused by a defect, in which body system?  
(1) Endocrine   
(2) Immune   
(3) Reproductive   
(4) Urinary  
 
2. Which organ of the body does not work properly in Diabetes? 
(1) Brain   
(2) Kidney  
(3) Liver   
(4) Pancreas  
 
3.  Which of the following is NOT a complication of diabetes? 
(1) Blindness  
(2) Joint pain  
(3) Kidney disease  
(4) Heart disease  
 
4. Which of the following is a symptom of Diabetes? 
(1) Diarrhea  
(2) Excessive thirst  
(3) Running nose   
(4) Skin rash  
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5. Diabetes is diagnosed by a blood test which shows that levels are too high of: 
(1) Fat  
(2) Iron  
(3) Oxygen   
(4) Sugar  
 
6. Which of these hormones is involved in Diabetes? 
(1) Estrogen   
(2) Insulin  
(3) Testosterone   
(4) Thyroxin  
 
7. What is the main cause of TYPE 1 Diabetes?      
(1) It is genetic (i.e. inherited)  
(2) Lifestyle (i.e. poor diet, inadequate exercise)  
(3) It is caught from other people    
(4) No particular reason why people get it (i.e. by chance)  
 
8. The first line of treatment of TYPE 1 Diabetes is : 
(1) Lifestyle management (diet and exercise)  
(2) Psychotherapy  
(3) Medication (pills, injections)    
(4) Surgery  
 
9. At what age does TYPE 1 Diabetes usually develop : 
(1) Foetal / Pre-Birth   
(2) Childhood  
(3) Adulthood (21-70 years old)  
(4) Old Age (>70 years old)  
 
10. What is the main cause of TYPE 2 Diabetes?   
(1) It is genetic (i.e. inherited)  
(2) Lifestyle (i.e. poor diet, inadequate exercise)  
(3) It is caught from other people    
(4) No particular reason why people get it (i.e. by chance)  
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11. The first line of treatment of TYPE 2 Diabetes is : 
(1) Lifestyle management (diet and exercise)  
(2) Psychotherapy  
(3) Medication (pills, injections)    
(4) Surgery  
 
 
12. At what age does TYPE 2 Diabetes usually develop?  
(1) Foetal / Pre-Birth   
(2) Childhood  
(3) Adulthood (21-70 years old)  
(4) Old Age (>70 years old)  
 
13. People can have TYPE 2 Diabetes without knowing it.   
(1) True  
(2) False  
(3) Don’t Know    
 
14. TYPE 2 Diabetes is more common than TYPE 1. 
(1) True 
 
(2) False 
 
(3) Don’t Know  
 
 
15. Some ethnic groups are more likely to get TYPE 2 Diabetes than others. 
(1) True  
(2) False  
(3) Don’t Know    
 
SECTION B: About your health and health behaviours 
1. How would you rate your general health? 
(1) Excellent  
(2) Very good  
(3) Good  
(4) Fair    
(5) Poor  
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2. Over the last month, how often have you felt stressed, anxious, worried or sad? 
(1) Always  
(2) Often  
(3) Sometimes  
(4) Occasionally  
(5) Rarely  
 
3. Thinking about what you had eaten yesterday, how many servings did you have of the 
following foods? 
                                                                   1             2             3            4              5           +5 
1. Bread, other cereals and potatoes          □      □      □      □     □     □ 
(starchy foods) e.g. rice, pasta, bread 
2. Foods containing fat and foods              □      □      □      □     □     □ 
containing sugar 
3.  Fruit and vegetables                              □      □      □      □     □     □ 
4. Meat, fish and alternatives                     □      □      □      □     □     □ 
5. Milk and dairy foods                              □      □      □      □     □     □ 
4. During this week how many days have you taken moderate intensity activity? (Indicators of 
moderate intensity activity are: breathing a little faster; being slightly out of breath; still able to 
maintain a conversation; feeling warmer; a slightly faster heartbeat)  
(1) 0-1 days  
(2) 2-3 days  
(3) 4-5 days  
(4) 6-7 days  
 
5. When you eat bread, cereal, pasta and rice products how often do you chose whole grain 
products? 
(1) All the time 
 
(2) Sometimes 
 
(3) Rarely 
 
(4) Never 
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SECTION C: About you 
 
1. Which age group are you in? 
(1) 19-23 
(2) 24-29 
2. How much do you weight? 
    In kg…........... OR In stones/pounds…........... 
3. In last 3 years, which of the following subjects have you studied? 
Tick all that apply. 
(1) Health or medical science     
(2) Biology    
(3) Nutrition/Dietetics   
(4) None of these  
 
4. What is your ethnicity? 
(1) White  
(2) Mixed  
(3) African/Caribbean  
(4) Asian  
(5) Other, please specify:________________  
 
5. Has a doctor ever told you that you have Diabetes? 
(1) Yes   
(2) No  
(3) Don’t know   
 
6. Do you think you are at risk of developing Diabetes? 
 (1) Yes   
(2) No  
(3) Don’t know   
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7. Does any member of your family have Diabetes? 
(1) Yes   
(2) No  
(3) Don’t know   
 
8. Do any of your friends have Diabetes? 
(1) Yes  
(2) No  
(3) Don't know  
 
9. Are you male or female? 
(1) Male    
(2) Female  
 
 
 
Please put the completed questionnaire in the box provided at the front of the room. 
 
 
Thank you for your help! 
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Appendix II 
1. University of Surrey Ethic Committee Approval for Intervention 1 
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2. Notice at the entrance to the cafeteria 
 
Ms Aida Halimic is undertaking some research in the 
cafeteria today and she may invite you to take part in a 
short interview  
 
Participation is entirely voluntary and if you decide you do 
not want to take part, or if you wish to stop the interview at 
any point, you will not be penalised in any way. 
 
The study has been approved by the University of Hail and received a 
favourable ethical opinion from the University of Surrey, England 
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3.  Questionnaire for students who buy SNACK ITEMS   
Preamble: I would like to ask you a few questions about your purchases from the cafeteria 
today. The interview will take about 5 minutes and you will not have to give your name.  
Participation is entirely voluntary and if you decide not to take part, or if you wish to stop 
the interview at any point, you will not be penalized in any way.  
Are you willing to take part in the study?   Proceed if answers YES. 
 
1. SHOW CURRENT MENU CARD 
 
What food items (entrees and snacks) have you bought from the cafeteria today?            
 
2. SHOW MENU CARD WITH FRUIT 
If fruit (apples, bananas, oranges) had been available, priced at 1 SAR per piece, would 
you have bought any fruit?      
 
        No / Don’t know – Go to Question 4                                      Yes 
 
If YES: What fruit would you have bought?  What other entrees and snacks would you 
have bought? 
 
 
Food items purchased Price
Total expenditure
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3. If fruit had been priced at 2 SARs per piece, would you still have bought fruit? 
 
        No / Don’t know – Go to Question 4                                      Yes 
 
If YES: What about if the fruit had been priced at 3 SARs per piece, would you still have bought 
fruit? 
 
        No / Don’t know                                                                      Yes 
 
4. How healthy are the following products? 
 
5. About how often do you use the cafeteria? 
 
(1) Very often    (4 – 5 days per week) 
(2) Quite often   (2 – 3 days per week) 
(3) Not often     (0 – 1 days per week) 
 
6. When you use the cafeteria, how often do you buy snack products (chocolate or potato crisps)? 
 
(1) Very often 
(2) Sometimes 
(3) Not very often 
Item Price
Total 
expenditure
Fruit
Other food items you
would have bought
Not healthy 
(1)
Slightly 
healthy (2)
Moderately 
healthy (3)
Very 
Healthy (4)
Extremely 
healthy (5)
Don't know 
(6)
Sweet snacks
Savoury snacks
Fruit
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7. How important are the following factors to you when choosing items from the cafeteria? 
 
8. What year you were born? ------------------ 
 
9. Are you:      
 (1)  Living at home with your parents  
(2)  Married 
(3)  Married with child / children 
10. About how many times per week do you exercise (e.g. go to gym, play sport)?  0   1    2    3    4    
5    6     7    
11. Do you smoke? 
 
 (1)  No  
 (2)  Yes 
 
12. What is your height? ---------------------cm    
 
13. What is your weight? ------------------------kg 
 
14. If the University were to introduce more healthy choices in the future, what product(s) do you 
think they should offer? 
 
THANK YOU VERY MUCH FOR YOUR HELP! 
  
Not 
important 
(1)
Slightly 
important 
(2)
Moderately 
important 
(3)
Very  
important 
(4)
Extremely 
important 
(5)
Don’t know 
(6)
Taste of item
Price of item
Healthiness of item
How hot the weather is
How much time I have
Other (specify)
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Appendix III  
1. Approval from the Vice Rector of Ha’il University       
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2. University of Surrey Ethic Committee Approval for Intervention 2 
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3. Participant information sheet 
Title: Food choices of women students at the University of Ha’il: an experimental study 
in behavioural economics 
You are invited to participate in a research study conducted by Aida Halimic (AH) as part of 
her PhD studies. We are seeking to enrol 96 women students at the University of Ha’il in this 
study. 
 
What is the purpose of the study? 
This study is investigating lunch choices of women students.  
 
Do I have to take part? 
It is up to you to decide whether or not you would like to take part. If you decide not to take 
part, you will not be penalized in any way. If you decide to take part and later change your 
mind, you can withdraw from the study at any time without penalty. 
 
What will happen if I decide to take part? 
You will make an appointment to meet AH during a lunch break in order to undertake the 
experiment. You will be asked not to eat or drink anything except water in the two hours before 
the experiment. When you arrive to do the experiment, AH will ask you to sign a form 
recording your agreement to take part. She will then ask you to answer some questions about 
what you have eaten recently, and to read a one page information sheet about food. You will 
then be given five different menus and asked to select the items you would buy for lunch from 
each of them. The experiment will take about 15 minutes. At the end of the experiment you 
will be able to select a snack item for yourself. 
 
What are the possible benefits of taking part? 
You will help AH to complete her PhD, and you will receive a free snack item on completion 
of the experiment. You will be also be given a copy of the food information leaflet at the end 
of the study. Your responses will provide information about student lunch preferences to 
inform future policy for the University cafeteria. 
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Will my taking in the study be kept confidential? 
Yes. All the information collected about you during this study will be kept strictly confidential. 
All questionnaires will have a unique identification number, specific to you. No names or 
personal information will be kept on or stored with questionnaires. The results will be published 
in summary form only and no individual will be identifiable from them. Information will be 
kept in locked filing cabinets and password protected computers, in a room with restricted 
access by AH and hard copies will be kept until 10 years study completed. 
 
What will happen to the results of the research study? 
The result of this study will form part of AH’s PhD thesis and may be published in a journal.  
AH will send summaries of the results to participants at the end of the study. 
 
Who has reviewed the study? 
The study has received a favourable opinion from the University of Surrey Ethics Committee 
in England. The Vice Rector for Academic Affair at the University of Ha’il has given 
permission for the conduct of the study.  
 
Contact details for further information, and to volunteer to take part. 
Aida Halimic MIS Department, Building 11E, Room 201, E-mail: a.halimic@uoh.edu.sa 
 
What if there is a problem? 
If you would like to register a complaint about this study, you may contact Heather Gage, 
Professor of Health Economics, School of Economics, University of Surrey, Guildford, GU2 
7XH,  
Tel: 01483 686948, E-mail: h.gage@surrey.ac.uk 
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4. E-mail confirmation of appointment to undertake experiment which will be sent to volunteers 
24 hours prior to the scheduled time 
 
Dear Participant, 
Thank you very much for volunteering to take part in the “Food choice experiment”. This is to  
remind you that your appointment is on               (Date)               at               (Time)            . 
I look forward to seeing you then. 
Please may I remind you not to eat or drink anything except water in the 2 hours before your 
experiment. 
You will receive a free snack of your choice when the experiment is completed. 
Sincerely, 
Aida Halimic 
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5. Consent form  
             
Title: Food choices of women students at the University of Ha’il: an experimental study 
in behavioural economics 
Please Initial Box 
I confirm that I have read and understand the information sheet        
for the above study and have had the opportunity to ask questions.  
I understand that my participation is voluntary and that I am free     
to withdraw at any time, without giving a reason, and without any penalty. 
I understand that all information collected from me during the study  
is completely confidential and the information will be coded so that I  
cannot be identified. 
I agree to take part in the above study.                                                              
                        
 
 
Name of Participant: _____________________ 
Signature: ________________                                                     Date: ________ 
E-mail address: _____________________ 
Participant study ID: _______________ 
Name of Researcher: _________________________ 
Signature: __________________                                                Date: ________
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6. Data collection form  
      
Participant ID*: ______    DOB: ________        
How hungry do you feel? 
Not 
hungry  
Slightly 
hungry      
Hungry     
Very 
hungry     
Extremely 
hungry     
  (1) (2) (3) (4) (5) 
            
Brief dietary assessment 
Over the past few months: 
1 How many times a week did you eat Less than 1-3 4 or more
fast food meals or snacks? 1 time times times
0 1 2
2 How many servings of fruit did you eat 5 or more 3-4 2 or less
each day? 0 1 2
3 How many servings of vegetables did 5 or more 3-4  2 or less
 you eat each day? 0 1 2
4 How many regular sodas or glasses of Less than 1 1-2 3 or more
sweet tea  /coffee/ chocolate did you 0 1 2
drink each day?
5 How many times a week did you eat 3 or more 1-2 Less than
beans,chicken or fish? times times 1 time
0 1 2
How many times a week did you eat 1 time or 2-3 4 or more
6 regular snack chips or crackers less times times
(not low-fat)? 0 1 2
7 How many times a week did you eat desserts 1 time or 2-3 4 or more
 and other sweet foods (not other low-fat kind)? or less times times
0 1 2
8 How much margarine, butter, or meat fat Very little Some A lot
 do you use to season vegetables 0 1 2
 or put on potatoes, bread, or corn?
SUMMARY SCORE (sum of all  items): ____________________________
Paxton et al. Starting the conversation performance of a brief dietary assessment and intervention tool for health  
professionals. Am 2011 Jan; 40 (1): 67-71. (Scale developed by: the Centre for Health Promotion and Disease 
Prevention, University of North Carolina at Chapell hill, and North Carolina Prevention Program). 
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7. Data collection form 
Group assignment* 
 
* Forms will be sequentially numbered (1-96) before the experiment starts.  Group assignment and test order will 
be determined by randomization before the start of recruitment to the study and pre-entered into the sequentially 
numbered forms. 
Health Food production
information information
Test* Entree Dessert Beverage Spent Change
order
A           Falafel            Twix            Water
         Chicken&chips           Yogurt           7UP
          Chicken sandwich            Ice-cream          Coca-cola
          Tuna sandwich           Fruit           Tea
          Falafel            Twix            Water
         Chicken&chips           Yogurt           7UP
          Chicken sandwich            Ice-cream          Coca-cola
          Tuna sandwich           Fruit           Tea
          Falafel            Twix            Water
         Chicken&chips           Yogurt           7UP
          Chicken sandwich            Ice-cream          Coca-cola
          Tuna sandwich           Fruit           Tea
          Falafel            Twix            Water
         Chicken&chips           Yogurt           7UP
          Chicken sandwich            Ice-cream          Coca-cola
          Tuna sandwich           Fruit           Tea
          Falafel            Twix            Water
         Chicken&chips           Yogurt           7UP
          Chicken sandwich            Ice-cream          Coca-cola
          Tuna sandwich           Fruit           Tea
Total
saved
Height/cm:___________________
Weight/kg: __________________
Total number of snacks@6SARs each:
Number  of fruit taken
Number of chocolate taken
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8. Information about Healthy Eating7 
 
Unhealthy diet and physical inactivity are major risk factors for a number of diseases in 
adulthood, including heart disease, diabetes and cancers. 
 The human body needs more than 40 nutrients to maintain good health. 
Eat foods from all five food groups every day to ensure adequate intake of nutrients, including 
at least: 
3 servings of vegetables 
2 servings of fruit 
2 servings of lean meat, fish or poultry, eggs and legumes 
6 servings of cereals (bread, rice, oats, etc.) 
2 servings of milk and dairy products 
 
 
Choose wholegrain cereals whenever possible. 
Reduce your intake of:  
Foods rich in fat 
Foods and drinks high in sugar 
Salt and salty foods 
Drink adequate amounts of water and other liquids (not sweetened). 
Maintain an appropriate weight for your height, and make physical activity part of your daily 
routine (at least 30 minutes per day) 
 
                                                 
7 Extracted from Musaiger, A.O. et al. (2012) Food-based dietary guidelines for the Arab countries. Journal of 
Nutrition and Metabolism. 
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9. Information about Food Production in Saudi Arabia8 
 
The Kingdom of Saudi Arabia has no lakes or rivers, and rainfall is slight over most of the 
country, making it difficult to produce food. 
The Bedouin developed special skills, knowing where rain had fallen. 
Traditionally, nomadic Bedouin were not self-sufficient. They bred animals and exchanged 
them for produce from sedentary farmers. 
Control over land and water rights and intertribal relationships were complex. 
Nomadic pastoralism has declined due to political and economic forces.  
 
  
 
Saudi Arabia has made intensive efforts to develop the agricultural sector. 
Through irrigation projects, large areas of desert have been turned into agricultural fields. 
Today, Saudi Arabia exports wheat, dates, dairy products, eggs, fish, poultry, fruits, vegetables 
and flowers to markets around the world. 
Dates, once a staple of the Saudi diet, are now mainly grown for global humanitarian aid. 
Agricultural development has reduced the dependency of Saudi Arabia on oil. 
 
                                                 
8 Extracted from Wikipidia: en.wikipedia.org/wiki/Agriculture_in_Saudi_Arabia. 
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10. Menu A-E 
MENU “A” 
 
 
  
ENTREES DRINKS
Falafel served in Water 250ml  
whole-wheat pita-bread 3 SAR     Double Twix chocolate 3 SAR
with mixed salad     bar
Fried breast of chicken   Activia Probiotic low-fat Classic Coca-Cola 
 and  chips Yogurt 350ml
Chicken breast sandwich Ice-cream cone with  7UP Soft Drink
with mixed salad on  chocolate 350ml
whole-wheat bread and sprinkles
Tuna sandwich with   Mixed Fruit Salad   Unsweetened ice tea
 mayonnasie  on white   with bananas,grapes
 bread and crisps  water melon & apples
in natural fruit juice
DESSERT
3 SAR
3 SAR
3 SAR
3 SAR
5 SAR
5 SAR
5 SAR
5 SAR
2 SAR
2 SAR
2 SAR
2 SAR
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MENU “B” 
 
 
  
ENTREES DRINKS
Falafel served in Water 250ml  
whole-wheat pita-bread 3 SAR     Double Twix chocolate 3 SAR
with mixed salad     bar
Fried breast of chicken   Activia Probiotic low-fat  Classic Coca-Cola 
 and chips Yogurt 350ml
Chicken breast sandwich Ice-cream cone with  7UP  Soft Drink
with mixed salad on  chocolate 350ml
whole-wheat bread and sprinkles
Tuna sandwich with   Mixed Fruit Salad   Unsweetened ice tea
 mayonnasie  on white   with bananas,grapes
 bread and crisps  water melon & apples
in natural fruit juice
DESSERT
4 SAR
3 SAR
3 SAR
4 SAR
5 SAR
6 SAR
5 SAR
6 SAR
2 SAR
3 SAR
3 SAR
2 SAR
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MENU “C” 
 
 
  
ENTREES DRINKS
Falafel served in Water 250ml  
whole-wheat pita-bread 3 SAR     Double Twix chocolate 3 SAR
with mixed salad     bar
Fried breast of chicken   Activia Probiotic low-fat   Classic Coca-Cola  
 and chips Yogurt 350ml
Chicken breast sandwich Ice-cream cone with  7UP  Soft Drink
with mixed salad on chocolate 350ml
whole-wheat bread and sprinkles
Tuna sandwich with   Mixed Fruit Salad   Unsweetened ice tea
 mayonnasie  on white   with bananas,grapes
 bread and crisps  water melon & apples
in natural fruit juice
DESSERT
2 SAR
3 SAR
3 SAR
2 SAR
5 SAR
4 SAR
5 SAR
4 SAR
2 SAR
1 SAR
1 SAR
2 SAR
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MENU “D” 
 
 
  
ENTREES DRINKS
Falafel served in Water 250ml  
whole-wheat pita-bread 3 SAR     Double Twix chocolate 3 SAR
with mixed salad     bar
Fried breast of chicken   Activia Probiotic low-fat   Classic Coca-Cola 
 and chips Yogurt  350ml
Chicken breast sandwich Ice-cream cone with  7UP  Soft Drink
with mixed salad on  chocolate  350ml
whole-wheat bread and sprinkles
Tuna sandwich with   Mixed Fruit Salad   Unsweetened ice tea
 mayonnasie  on white   with bananas,grapes
 bread and crisps  water melon & apples
in natural fruit juice
DESSERT
3 SAR
4 SAR
4 SAR
3 SAR
6 SAR
5 SAR
6 SAR
5 SAR
3 SAR
2 SAR
2 SAR
3 SAR
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MENU “E” 
ENTREES DRINKS
Falafel served in Water 250ml  
whole-wheat pita-bread 3 SAR     Double Twix chocolate 3 SAR
with mixed salad     bar
Fried breast of chicken   Activia Probiotic low-fat   Classic Coca-Cola
 and chips Yogurt 350ml
Chicken breast sandwich Ice-cream cone with  7UP  Soft Drink
with mixed salad on  chocolate 350ml
whole-wheat bread and sprinkles
Tuna sandwich with   Mixed Fruit Salad   Unsweetened ice tea
 mayonnasie  on white   with bananas,grapes
bread and crisps  water melon & apples
in natural fruit juice
DESSERT
3 SAR
2 SAR
2 SAR
3 SAR
4 SAR
5 SAR
4 SAR
5 SAR
1 SAR
2 SAR
2 SAR
1 SAR
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Appendix IV 
1) Sales record of items, receipts and temperature-Cafeteria #4 (before midterm break) 
CAFETERIA 4
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8
Items SARs SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU
02-Feb 03-Feb 04-Feb 05-Feb 06-Feb 09-Feb 10-Feb 11-Feb 12-Feb 13-Feb 16-Feb 17-Feb 18-Feb 19-Feb 20-Feb 23-Feb 24-Feb 25-Feb 26-Feb 27-Feb 02-Mar 03-Mar 04-Mar 05-Mar 06-Mar 09-Mar 10-Mar 11-Mar 12-Mar 13-Mar 16-Mar 17-Mar 18-Mar 19-Mar 20-Mar 23-Mar 24-Mar 25-Mar 26-Mar 27-Mar
Mars (S) 2 9 1 3 3 6 2 7 4 4 2 21 10 13 18 12 5
Mars (L) 3 10 9 10 15 5 4 9 14 3 30 2 15 5 18 48 18 15 16 12 24 21 34 72 5 6
Twix (S) 2 19 107 129 5
Twix (L) 3 60 68 71 70 76 42 70 96 35 128 50 68 75 72 100 67 85
Galaxy (S) 2
Galaxy (L) 3 56 30 73 73 76 53 61 72 36 23 124 58 62 159 146 151 120 98 69 139 86 68 95 109 103 141 137
Chocolate Ripple 2 21 26 17 22 41 30 32 68 29 84 22 6 3 21 32 24 33 34 50 51 87 55
Bounty (L) 3 12 32 12 17 28 17 19 41 10 24 25 40 26 38 127 46 29 42 59 68 63 133 72 32 47 28 29 32 30 28 46 36
Bounty (S) 2 1 1
Kinder 2 116 108 61 86 167 61 101
Time out 3 104 109 93 24 91 92 58 94 166 108 132 146 94 136 129 240 99 94
Rabbit-chocolate stick 1 27 69 73 38 68 52 75 19 135 13 34 94 47 3
Snickers (L) 3 64 87 82 66 82 51 63 91 37 58 100 53 107 158 139 66 1 62 72 72 72 48 73 121 26
Snickers (S) 2 1
Rafaello 3
Ice-cream - cup 3
Ice-cream 5
Ice-cream 2
Twix Icecream 5
Maltisers (Small) 3
Maltisers (Large) 12
M=M's (S) 2 1
M+M's (L) 10 2 1 36 46 20
KitKat (S) 2 67 169 149 169 133 198 110 52 113 105 124 95 1
KitKat (L) 3 2
Pepero 4 110
Bebeto 10
Shukladabdou 3
Flutes 2
Galaxy cake 3
Cake 1
Donought 4
Marshmallow 6
Swiss roll 1
Pringels (L) 8 18 1 63 17 2 1
Pringels (S) 4 12 24 116 62 108 167 78
Tiffany (Crisps) 4
Lays 5 100 54 71 61 59 56 27 114 114 114 171 210 120 96 126 112 161 167 142 123
Chips 1 74 208 486
Chips 5 19 9 101 159
Fruit 2  16 5 7 7 14
Total number of sweet & savoury snack  
only (with or without drinks):: no record no record
manualy only 354 324 435 443 433 457 494 556 481 565 625 738 475 774 689 533 612 879 1005 965 780 609 0 264 0 472 680 422 491 653 664 539 562 377 0
cash till only 354 431 431 435 430 442 486 523 490 583 635 607 600 650 0 606 607 610 614 855 778 546 0 278 0 554 498 550 491 0 633 0 537 377 0
difference 0 107 -4 -8 -3 -15 -8 -33 9 18 10 -131 125 -124 -689 73 -5 -269 -391 -110 -2 -63 0 14 0 82 -182 128 0 -653 -31 -539 -25 0 0 0 0 0 0 0
discrepancy between cash till and manual 
as % of cash till total. 0.0 24.8 0.9 1.8 0.7 3.4 1.6 6.3 1.8 3.1 1.6 21.6 20.8 19.1 #DIV/0! 12.0 0.8 44.1 63.7 12.9 0.3 11.5 #DIV/0! 5.0 #DIV/0! 14.8 36.5 23.3 0.0 #DIV/0! 4.9 #DIV/0! 4.7 0.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Total SARs 987 1128 1130 1397 1221 1435 1400 1592 1371 1548 1847 1810 2004 2040 1646 2068 1724 1805 2005 1467 2277 2053 0 1048 0 1964 1596 1905 1559 2058 1987 1792 1808 1322 0
Total no. of purchasing receipts 0 0 556 395 0 362 346 391 396 443 410 431 451 403 0 456 480 489 0 454 293 450 546 221 363 367 364 344 311 0 0 0 0 0 0
(entrée, sweet, savoury snack & drinks)  
Total number of purchasing receipts 0 0 257 183 0 167 160 181 183 194 181 191 236 173 0 156 211 204 0 176 168 214 87 68 88 192 211 191 154 0 0 0 0 0 0
(sweet/or savoury/or both snacks only
 (with or without drinks)
Note: Blank cell means either an item was not available or it was available and there were no sales of of it  on that date
Weather
Time 12:00 17 °c 20 °c 14 °c 14 °c 10 °c 10 °c 10 °c 11 °c 15 °c 13 °c 13 °c 14 °c 13 °c 13 °c 14 °c 16 °c 22 °c 20 °c 22 °c 18 °c 18 °c 24 °c 26 °c 24 °c 26 °c 26 °c 25 °c 23 °c 17 °c 16 °c 15 °c 21 °c 21 °c 25 °c 21 °c
62.6 °F 68 °F 57.2 °F 57.2 °F 50 °F 50 °F 50 °F 51.8 °F 59 °F 55.4 °F 55.4 °F 57.2 °F 55.4 °F 55.4 °F 57.2 °F 60.8 °F 71.6 °F 68 °F 71.6 °F 64.4 °F 64.4 °F 75.2 °F 78.8 °F 75.2 °F 78.8 °F 78.8 °F 77 °F 73.4 °F 62.6 °F 60.8 °F 59 °F 69.8 °F 69.8 °F 77 °F 69.8 °F
Source http://www.worldweatheronline.com/v2/historical-weather.aspx?q=HAS
www.metric‐conversions.org ›
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2) Sales record by items, receipts and temperature-Cafeteria #4 (after midterm break) 
  
CAFETERIA 4 AH came from UK End of
classes Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed
Week 9 MARCH APRIL Week 10 APRIL Week 11 APRIL Week 12 APRIL Week 13 APRIL MAY Week 14 MAY Week 15 MAY Week 16 MAY Week 17 MAY Week 18 JUNE
Items SARs SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU
30 31 1 2 3 6 7 8 9 10 13 14 15 16 17 20 21 22 23 24 27 28 29 30 1 4 5 6 7 8 11 12 13 14 15 18 19 20 21 22 25 26 27 28 29 1 2 3 4 5
Mars (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mars (L) 3 13 11 39 34 86 4 1 2 3 5 4 7 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Twix (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Twix (L) 3 74 50 62 50 69 105 1 71 4 56 44 50 53 73 67 71 39 72 97 91 89 60 43 37 53 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Galaxy (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Galaxy (L) 3 83 56 81 50 103 37 71 96 124 59 102 116 83 60 78 76 88 101 73 59 77 82 55 80 52 36 49 43 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chocolate Ripple 2 52 105 71 67 52 46 143 49 144 98 54 30 43 70 41 51 40 32 39 57 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bounty (L) 3 26 31 28 29 74 25 33 23 24 48 72 72 48 119 22 35 16 34 20 23 19 26 19 26 33 15 30 22 28 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bounty (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kinder 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Time out 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rabbit-chocolate stick 1 16 87 41 34 19 102 105 120 117 130 144 125 62 72 56 42 22 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Snickers (L) 3 5 48 39 71 73 71 1 72 71 45 61 77 49 60 46 81 87 34 49 75 92 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Snickers (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rafaello 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream - cup 3 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream 5 16 37 1 43 17 42 29 47 21 71 70 56 66 6 20 42 13 15 11 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Twix Icecream 5 9 2 52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maltisers (Small) 3 12 6 11 16 2 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maltisers (Large) 12 4 4 6 5 2 1 2 1 6 5 1 1 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M=M's (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M+M's (L) 10 11 18 4 8 6 6 5 3 14 37 36 18 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
KitKat (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
KitKat (L) 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pepero 4 46 73 30 68 12 30 31 34 30 28 41 58 147 129 92 64 6 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bebeto 10 4 5 4 6 7 12 5 11 11 13 4 7 4 8 5 3 7 29 14 6 13 6 8 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Shukladabdou 3 10 8 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Flutes 2 29 12 29 12 13 12 7 22 29 16 7 43 50 27 31 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Galaxy cake 3 11 120 60 22 5 11 10 24 1 6 2 5 14 1 27 20 68 52 33 15 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cake 1 47 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Donought 4 3 5 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Marshmallow 6 5 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Swiss roll 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pringels (L) 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pringels (S) 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tiffany (Crisps) 4 36 165 120 86 11 32 29 45 51 51 31 25 39 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lays 5 80 181 91 80 115 181 168 169 187 165 151 122 130 159 163 171 163 168 219 168 128 108 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chips 1 146 113 363 403 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chips 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fruit 1 21 17 16 12 12 12 20 40 53 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total no. of sweet & savoury snacks 
only (with or without drinks):
manualy only 0 393 471 421 379 571 565 562 428 672 342 511 404 0 403 570 512 0 576 696 701 740 679 714 783 0 923 811 935 647 365 0 431 386 0 0 0 0 0 0 0 0 0 0 0
cash till only 0 0 0 0 0 592 584 578 440 684 342 0 404 515 403 570 512 0 576 700 701 740 679 721 785 0 928 827 0 637 365 0 431 386 0 0 0 0 0 0 0 0 0 0 0
difference 0 -393 -471 -421 -379 21 19 16 12 12 0 -511 0 515 0 0 0 0 0 4 0 0 0 7 2 0 5 16 -935 -10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 `
discrepancy between cash till and 
manual as % of cash till total. #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 3.5 3.3 2.8 2.7 1.8 0 #DIV/0! 0 100 0 0 0 #DIV/0! 0 0.6 0 0 0 1.0 0.3 #DIV/0! 0.5 1.9 #DIV/0! 1.6 0 #DIV/0! 0 0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! ###### #DIV/0!
cash till -identified items
cash till -unidentified items
manually -identified items 21 19 17 12 12
manually -unidentified items 1 4 7 2 5 1 10
Total SARs 0 1387 1670 1445 1258 1534 1886 1908 1216 1219 1207 1835 1583 1862 1660 2179 2061 0 2068 2373 2363 2562 2370 2466 2752 0 3534 3129 2165 1750 968 0 1558 1303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total no. of purchasing receipts 
(entrée, sweet, savoury snack&drink
389 251 363 332 329 340 338 398 463 406 577 491 349 569 630 479 579 632 516 732 581 433 357 411
Total number of purchasing receipts 
(sweet/savoury/or both snack only
211 88 115 105 127 165 112 168 202 173 244 223 107 252 290 242 274 301 252 367 317 207 114 377 221
Note: Blank cell means either an item was not available or it was available and there were no sales of of it  on that date
Weather
Time 12:00 23 °c 20 °c 26 °c 24 °c 19 °c 26 °c 28 °c 28 °c 27 °c 30 °c 28 °c 28 °c 28 °c 30 °c 33 °c 31°c 30 °c 30 °c 30 °c 30 °c 31 °c 31 °c 31 °c 31 °c 32 °c 29 °c 30 °c 33 °c 33 °c 31 °c 30 °c 31 °c 26 °c 26 °c 27 °c 33 °c 35 °c 30 °c 30 °c
73.4 °F 68°F 78.8 °F 75.2 °F 66.2 °F 78.8 °F 80.6 °F 82.4 °F 80.6 °F 86 °F 82.4 °F 82.4 °F 82.4 °F 86 °F 91.4 °F 87.8 °F 86 °F 86 °F 86 °F 86 °F 87.8 °F 87.8 °F 87.8 °F 87.8 °F 89.6 °F 84.2 °F 86 °F 91.4 °F 91.4 °F 87.8 °F 86 °F 87.8 °F 78.8 °F 78.8 °F 80.6 °F 91.4 °F 95 °F 86 °F 86 °F
Source http://www.worldweatheronline.com/v2/historical-weather.aspx?q=HAS
www.metric‐conversions.org ›
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3) Sales record by item, receipts and temperature-Cafeteria #5 (before midterm break) 
CAFETERIA 5
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8
Items SARs SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU
02-Feb 03-Feb 04-Feb 05-Feb 06-Feb 09-Feb 10-Feb 11-Feb 12-Feb 13-Feb 16-Feb 17-Feb 18-Feb 19-Feb 20-Feb 23-Feb 24-Feb 25-Feb 26-Feb 27-Feb 02-Mar 03-Mar 04-Mar 05-Mar 06-Mar 09-Mar 10-Mar 11-Mar 12-Mar 13-Mar 16-Mar 17-Mar 18-Mar 19-Mar 20-Mar 23-Mar 24-Mar 25-Mar 26-Mar 27-Mar
Mars (S) 2 2 4 7 12 6 6 10 11 1 5 22 24 24 5
Mars (L) 3 2 1 9 25 51 9 17 30 48 14 34 119
Twix (S) 2 76 122 115 39
Twix (L) 3 75 69 75 80 48 55 79 90 64 11 128 50 68 57 75 37 60 75 46 51
Galaxy (S) 2
Galaxy (L) 3 60 33 63 69 39 42 44 64 12 48 89 59 183 74 113 95 117 139 104 123 115 106 84 98 90
Chocolate Ripple 2 38 40 21 50 27 40 52 48 38 30 27 120 41 32 72 48 21 12 23 22
Bounty (L) 3 31 26 31 21 20 7 57 14 42 47 80 82 110 72 46 37 28 98 2 37 131 120 48 47 41 41 37 25 25 27 21
Bounty (S) 2
Kinder 2 118 31 127 75 30 60
Time out 3 121 110 98 124 125 82 133 1 96 144 84 105 144 24 73
Rabbit-chocolate stick 1 34 11 41 24 39 45 41 61 97 26 94 15 92 64
Snickers (L) 3 72 63 56 78 36 63 63 101 57 62 94 68 147 66 76 72 72 72 64 80 2 83 70
Snickers (S) 2
Rafaello 3
Ice-cream - cup 3 46 21 174 65 27
Ice-cream 5
Ice-cream 2
Twix Icecream 5
Maltisers (Small) 3
Maltisers (Large) 12
M=M's (S) 2 1
M+M's (L) 10 2 4 2 35 46
KitKat (S) 2 83 62 103 141 278 144 36 72 109 109 107 107 72
KitKat (L) 3 1
Pepero 4
Bebeto 10
Shukladabdou 3
Flutes 2
Galaxy cake 3
Cake 1
Donought 4
Marshmallow 6
Swiss roll 1
Pringels (L) 8 19 53
Pringels (S) 4 11 62 10 38 40 3
Tiffany (Crisps) 4
Lays 5 1 72 64 99 89 23 112 32 162 108 192 48 141 210 206 216 159 174 168 169 162 196 163 156 137
Chips 1 168 76 588 25 82 58
Chips 5
Fruit 2 13 14 13 5 6
Total number of sweet & 
savoury snack  only
 (with or without drinks):: no record
manualy 324 354 304 492 402 605 538 317 621 494 249 684 806 345 357 507 825 593 1160 939 593 572 288 753 607 740 521 720 647 681 615 567 425
cash till 434 358 392 407 279 504 510 457 581 409 465 684 806 345 357 409 412 593 604 933 496 572 288 636 0 548 672 521 681 483 684 0 527 393
difference 110 4 88 -85 -123 -101 -28 140 -40 -85 216 0 0 0 0 -98 -413 0 -556 -6 -97 0 0 -117 0 -59 -68 0 -39 -164 3 -615 -40 -32 0 0 0 0 0 0
discrepancy between cash till 
and manual as % of cash till 25.3 1.1 22.4 20.9 44.1 20.0 5.5 30.6 6.9 20.8 46.5 0.0 0.0 0.0 0.0 24.0 100.2 0.0 92.1 0.6 19.6 0.0 0.0 18.4 #DIV/0! 10.8 10.1 0.0 5.7 34.0 0.4 #DIV/0! 7.6 8.1 ###### ###### ###### ###### ###### ######
Total SARs 1196 1008 1066 1254 854 1680 1564 1250 1727 1163 1567 1881 2358 943 987 1392 1150 1736 1731 1495 1655 2081 1112 2086 0 2114 2466 1797 2261 1643 2139 1781 1763 1359 0
chips chips
1SAR 1SAR
Total no. of purchasing receipts 0 0 658 502 0 411 405 420 370 324 244 284 0 0 0 360 397 497 544 320 442 518 515 587 0 528 466 409 521 0 0 0 0 0 0
(entrée, sweet, savoury snack & drinks)
Total number of purchasing receipts 0 0 246 188 0 154 188 203 189 173 97 74 0 0 0 89 108 172 198 143 204 203 115 165 0 195 222 168 234 0 0 0 0 0 0
(sweet/or savoury/or both snacks only
 (with or without drinks)
Note: Blank cell means either an item was not available or it was available and there were no sales of of it  on that date
Weather: Time 12:00
Temperature 17 °c 20 °c 14 °c 14 °c 10 °c 10 °c 10 °c 11 °c 15 °c 13 °c 13 °c 14 °c 13 °c 13 °c 14 °c 16 °c 22 °c 20 °c 22 °c 18 °c 18 °c 24 °c 26 °c 24 °c 26 °c 26 °c 28 °c 25 °c 23 °c 17 °c 16 °c 15 °c 21 °c 21 °c 25 °c 21 °c
62.6 °F 68 °F 57.2 °F 57.2 °F 50 °F 50 °F 50 °F 51.8 °F 59 °F 55.4 °F 55.4 °F 57.2 °F 55.4 °F 55.4 °F 57.2 °F 60.8 °F 71.6 °F 68 °F 71.6 °F 64.4 °F 64.4 °F 75.2 °F 78.8 °F 75.2 °F 78.8 °F 78.8 °F 82.4 °F 77 °F 73.4 °F 62.6 °F 60.8 °F 59 °F 69.8 °F 69.8 °F 77 °F 69.8 °F
Source http://www.worldweatheronline.com/v2/historical-weather.aspx?q=HAS
www.metric‐conversions.org ›
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4) Sales record by item, receipts and temperature-Cafeteria #5 (after midterm break) 
  
Fruit=1SARs Free fruit classes started exam
Week 9 MARCH APRIL Week 10 APRIL Week 11 APRIL Week 12 APRIL Week 13 APRIL MAY Week 14 MAY Week 15 MAY Week 16 MAY Week 17 MAY Week 18 JUNE
Items SARs SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU
30 31 1 2 3 6 7 8 9 10 13 14 15 16 17 20 21 22 23 24 27 28 29 30 1 4 5 6 7 8 11 12 13 14 15 18 19 20 21 22 25 26 27 28 29 1 2 3 4 5
Mars (S) 2
Mars (L) 3 24 16 6 2 24 15 34 37 25 23 47 24 24 36 54 65 50 10 23 10
Twix (S) 2 37 38 24 46 26
Twix (L) 3 53 75 112 13 42 49 57 34 43 26 18 54 78 44 65 64 74 75 88 54 107 70 81 55 67 13 27 13 61 33 15 45 43 47 87 11
Galaxy (S) 2 12
Galaxy (L) 3 96 148 70 90 123 61 132 96 120 72 72 72 84 56 59 84 80 61 56 93 79 96 60 69 29 64 11 27 67 16 16 18 13 1 12 3 21 10 10 11 11 11 2 19
Chocolate Ripple 2 76 76 10 48 49 68 52 96 35 30 22 39 36 15 56 44 38 44 25 30 30 4 41 50 2 9 2 8 14 27 19 22 38 7
Bounty (L) 3 24 48 16 22 33 31 29 34 48 48 48 47 48 70 27 22 36 18 19 24 22 12 23 20 24 23 20 9 23 52 14 19 5 39 2 10 6 27 30 2 13 19 13 36
Bounty (S) 2
Kinder 2
Time out 3 60 21 36
Rabbit-chocolate stick 1 88 8 19 48 27 31 1 116 225 188 77 52 37 66 64 52 92 51 29 34 64 22 48 20 20 16 16 14 31 6 25
Snickers (L) 3 72 49 69 101 53 56 48 56 77 55 39 58 46 83 56 102 65 74 55 9 26 9 69 107 32 52 41 42 102 11
Snickers (S) 2
Rafaello 3
Ice-cream - cup 3 26 124 113 12
Ice-cream 5 99 120 54 76 82 97 65 71 69 13 16 40 4 15 17 18 8 6 2 4 12 18 35 3
Ice-cream 2 96
Twix Icecream 5 37 28 42 89
Maltisers (Small) 3 15 46
Maltisers (Large) 12 3 5 1 1 6 4 1 3 1 2 6 4 3 5 5 1 1 3 9 2 1 3 6 8
M=M's (S) 2 13
M+M's (L) 10 7 10 6 2 3 4 11 12 55 14 11 21 8 8 11 8 7
KitKat (S) 2
KitKat (L) 3
Pepero 4 83 46 77 47 42 104 93 87 96 83 62 81 63 56 47 114 34 50 11 15
Bebeto 10 7 5 4 5 6 3 3 6 10 7 9 12 9 13 14 1 7 10 5 9 5 3 2 5 5 6 4 10 9 16 1
Shukladabdou 3 39 14 23 11 8 14 9 33 21 3 12 9 60 59 18
Flutes 2 28 13 10 10 6 15 13 12 14 18 42 18 46 37 62 33 29 5 26 65 2
Galaxy cake 3 21 39 44 46 31 33 21 25 47 1 82 42 54 23 54 34 18 12 12 48 22 61 28 17 24 51
Cake 1 18 18 16 17 16 13 9 7
Donought 4 9 9
Marshmallow 6
Swiss roll 1 16 17 27 12 7
Pringels (L) 8
Pringels (S) 4 97 167 47
Tiffany (Crisps) 4 111 48 27 20 6 42 41 48 79 67 73 64
Lays 5 159 102 109 110 172 171 213 238 198 134 125 164 139 120 131 110 175 125 111 261 129 128 102 131 19 61 21 104 123 39 51 48 53 69
Chips 1 62 200 110 232 559 208 217 24 368 137
Chips 5
Fruit 1 11 0 7 5 5 14 25 26 54 44
Total no.of sweet & savoury snack 
only (with or without drinks):
manualy 557 827 678 677 1028 311 580 573 546 428 441 411 593 305 544 479 566 630 590 539 806 982 816 696 670 518 869 0 378 897 416 452 333 456 101 273 122 468 464 185 286 333 317 489 84 0 0 0
cash till 0 0 0 0 0 0 0 589 529 428 420 385 591 295 514 489 490 630 589 533 809 1067 855 696 0 0 0 0 614 381 896 417 0 333 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
difference 0 -557 -827 -678 -677 -1028 -311 -580 16 -17 0 -21 -26 -2 -10 -30 10 -76 0 -1 -6 3 85 39 0 0 -670 -518 -869 614 3 -1 1 -452 0 -456 -101 -273 -122 -468 -464 -185 -286 -333 -317 -489 -84 0 0 0
discrepancy between cash till and 
manual as % of cash till total. #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 2.7 -3.2 0 -5 -6.8 -0.3 -3.4 -5.8 2.0 -15.5 0.0 -0.2 -1.1 0.4 8.0 4.6 0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 100 0.8 -0.1 0.2 #DIV/0! 0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
cash till -identified items
cash till -unidentified items
manually -identified items 11 22 21 26 2 10 30 10 56 6 3 85 3 1 1
manually -unidentified items 20 1
Total SARs 0 1752 2171 2206 1741 2158 871 1913 1499 1177 1588 1585 1623 2153 1302 1928 1791 1935 2440 2243 2185 2766 3817 2886 2535 0 2018 1904 1977 1684 1197 3197 1463 1598 1203 1572 332 871 338 1576 1623 684 878 1087 1068 1747 230 0 0 0
Total no. of purchasing receipts 
(entrée, sweet, savoury snack&drink
664 463 470 0 477 427 353 426 440 399 582 173 497 469 546 480 502 636 639 610 674 315 332 336 569 306 29 179 349 76 0 49 280 248 156 133 141 154 538
Total number of purchasing receipts 
(sweet/savoury/or both snack only 
333 221 257 0 169 111 103 122 175 171 220 46 185 223 200 234 215 311 362 286 266 60 163 148 367 196 21 143 233 47 38 212 193 87 128 101 121 317
Note: Blank cell means either an item was not available or it was available and there were no sales of of it  on that date
Weather: Time 12:00
Temperature 23 °c 20 °c 26 °c 24 °c 19 °c 26 °c 28 °c 28 °c 27 °c 30 °c 28 °c 28 °c 28 °c 30 °c 33 °c 31°c 30 °c 30 °c 30 °c 30 °c 31 °c 31 °c 31 °c 31 °c 32 °c 29 °c 30 °c 33 °c 33 °c 31 °c 30 °c 31 °c 26 °c 26 °c 27 °c 33 °c 35 °c 30 °c 30 °c 33 °c 34 °c 35 °c 32 °c 31 °c 37 °c 36 °c 32 °c 30 °c 31 °c 34 °c
73.4 °F 68°F 78.8 °F 75.2 °F 66.2 °F 78.8 °F 80.6 °F 82.4 °F 80.6 °F 86 °F 82.4 °F 82.4 °F 82.4 °F 86 °F 91.4 °F 87.8 °F 86 °F 86 °F 86 °F 86 °F 87.8 °F 87.8 °F 87.8 °F 87.8 °F 89.6 °F 84.2 °F 86 °F 91.4 °F 91.4 °F 87.8 °F 86 °F 87.8 °F 78.8 °F 78.8 °F 80.6 °F 91.4 °F 95 °F 86 °F 86 °F 91.4 °F 93.2 °F 95 °F 89.6 °F 87.8 °F 98.6 °F 96.8 °F 89.6 °F 86 °F 87.8 °F 93.2 °F
Source http://www.worldweatheronline.com/v2/historical-weather.aspx?q=HAS
www.metric‐conversions.org ›
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5) Total revenue -Cafeteria #4 (before midterm break) 
 
  
CAFETERIA 4
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7
Items SARs SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU
02-Feb 03-Feb 04-Feb 05-Feb 06-Feb 09-Feb 10-Feb 11-Feb 12-Feb 13-Feb 16-Feb 17-Feb 18-Feb 19-Feb 20-Feb 23-Feb 24-Feb 25-Feb 26-Feb 27-Feb 02-Mar 03-Mar 04-Mar 05-Mar 06-Mar 09-Mar 10-Mar 11-Mar 12-Mar 13-Mar 16-Mar 17-Mar 18-Mar 19-Mar 20-Mar
Mars (S) 2 0 0 0 18 0 2 6 6 12 4 14 8 8 4 42 20 26 36 24 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mars (L) 3 30 27 30 45 15 12 27 42 9 90 6 45 15 54 144 54 45 48 36 72 63 102 0 216 0 15 0 18 0 0 0 0 0 0 0
Twix (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 214 258 10 0 0 0 0 0 0 0 0 0 0 0 0 0
Twix (L) 3 180 204 213 210 228 126 210 288 105 0 0 0 0 0 0 0 0 384 0 0 0 0 0 0 0 150 204 225 216 300 201 255 0 0 0
Galaxy (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Galaxy (L) 3 168 90 219 219 228 159 183 216 108 69 0 0 0 372 174 0 186 477 438 453 360 294 0 0 0 207 417 258 204 285 327 309 423 411 0
Chocolate Ripple 2 42 52 34 44 82 60 64 136 58 168 44 12 6 0 0 0 0 0 0 0 0 0 0 0 0 42 64 48 66 68 100 102 174 110 0
Bounty (L) 3 36 96 36 51 84 51 57 123 30 72 75 120 78 114 381 138 87 126 177 204 189 399 0 216 0 96 141 84 87 96 90 84 138 108 0
Bounty (S) 2 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kinder 2 0 0 0 0 0 0 0 0 232 0 216 122 0 0 0 172 334 0 0 0 0 0 0 0 0 0 0 0 0 122 0 202 0 0 0
Time out 3 312 327 279 72 0 273 276 174 282 498 324 396 438 282 0 408 387 720 297 0 0 0 0 0 0 282 0 0 0 0 0 0 0 0 0
Rabbit-chocolate stick 1 27 69 73 38 68 52 75 19 0 0 0 0 0 0 0 0 0 0 0 0 135 0 0 13 0 34 94 0 0 0 47 3 0 0 0
Snickers (L) 3 192 261 246 198 246 153 189 273 111 174 300 0 159 0 0 0 321 0 474 0 417 198 0 3 0 186 216 216 216 144 219 0 363 78 0
Snickers (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rafaello 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream - cup 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Twix Icecream 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maltisers (Small) 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maltisers (Large) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M=M's (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
M+M's (L) 10 0 0 0 0 0 0 0 20 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 360 460 200 0 0 0 0 0 0 0
KitKat (S) 2 0 0 0 0 0 0 0 0 134 338 298 338 266 396 220 0 0 0 0 0 0 0 0 0 0 104 0 226 210 248 190 2 0 0 0
KitKat (L) 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0
Pepero 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 440 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bebeto 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Shukladabdou 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Flutes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Galaxy cake 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cake 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Donought 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Marshmallow 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Swiss roll 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pringels (L) 8 0 0 0 0 0 144 8 0 0 0 0 504 0 0 0 136 16 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0
Pringels (S) 4 0 0 0 0 0 48 0 0 0 0 0 96 464 248 432 668 312 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tiffany (Crisps) 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lays 5 0 0 0 500 270 355 305 295 280 135 570 0 570 570 0 0 0 0 0 0 855 1050 0 600 0 480 0 630 560 0 805 835 710 615 0
Chips 1 0 0 0 0 0 0 0 0 0 0 0 74 0 0 208 0 0 0 0 486 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chips 5 0 0 0 0 0 0 0 0 0 0 0 95 0 0 45 0 0 0 505 0 0 0 0 0 0 0 0 0 0 795 0 0 0 0 0
Fruit 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32 10 14 14 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total SARs 987 1128 1130 1397 1221 1435 1400 1592 1371 1548 1847 1810 2004 2040 1646 2068 1724 1805 2005 1467 2277 2053 0 1048 0 1964 1596 1905 1559 2058 1987 1792 1808 1322 0
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6) Total revenue - Cafeteria #4 (after midterm break) 
  
CAFETERIA 4
Week 9 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16
Items SARs SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU
30-Mar 31-Mar 01-Apr 02-Apr 03-Apr 06-Apr 07-Apr 08-Apr 09-Apr 10-Apr 13-Apr 14-Apr 15-Apr 16-Apr 17-Apr 20-Apr 21-Apr 22-Apr 23-Apr 24-Apr 27-Apr 28-Apr 29-Apr 30-Apr 01-May 04-May 05-May 06-May 07-May 08-May 11-May 12-May 13-May 14-May 15-May 18-May 19-May 20-May 21-May 22-May
Mars (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mars (L) 3 0 0 0 0 0 0 0 39 33 0 0 0 117 102 258 12 3 0 6 9 15 12 21 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Twix (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Twix (L) 3 0 222 150 186 150 207 315 3 0 0 213 0 12 0 0 168 132 0 150 159 219 201 213 117 216 0 291 273 267 180 129 0 111 159 0 0 0 0 0 0
Galaxy (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Galaxy (L) 3 0 249 168 243 150 309 111 213 288 372 177 306 348 249 0 180 234 0 228 264 303 219 177 231 246 0 165 240 156 108 147 0 129 84 0 0 0 0 0 0
Chocolate Ripple 2 0 104 210 0 142 0 134 104 92 286 98 288 0 196 0 108 60 0 86 140 82 102 80 64 78 0 114 156 0 0 0 0 0 0 0 0 0 0 0 0
Bounty (L) 3 0 78 93 84 87 222 75 99 69 72 144 216 216 144 357 66 105 0 48 102 60 69 57 78 57 0 78 99 45 90 66 0 84 45 0 0 0 0 0 0
Bounty (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kinder 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Time out 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rabbit-chocolate stick 1 0 0 0 0 0 0 16 87 0 0 0 0 0 0 0 41 34 0 19 102 105 120 117 130 144 0 125 62 72 56 42 0 22 33 0 0 0 0 0 0
Snickers (L) 3 0 15 144 117 213 219 213 3 0 0 0 0 0 216 0 0 0 0 213 135 183 231 147 180 138 0 243 261 102 147 225 0 276 210 0 0 0 0 0 0
Snickers (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rafaello 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream - cup 3 0 54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream 5 0 0 0 0 80 185 5 215 85 0 0 0 0 0 0 0 210 0 145 235 105 355 350 280 330 0 30 100 210 65 75 0 55 30 0 0 0 0 0 0
Ice-cream 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Twix Icecream 5 0 0 0 0 0 45 10 260 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maltisers (Small) 3 0 0 0 36 0 0 0 0 0 0 0 0 0 0 0 18 0 33 48 0 0 0 0 0 0 0 0 0 0 0 0 6 27 0 0 0 0 0 0
Maltisers (Large) 12 0 48 0 0 0 0 0 0 0 0 0 0 0 0 0 48 72 0 60 24 12 24 12 72 60 0 12 0 12 72 0 0 0 0 0 0 0 0 0 0
M=M's (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M+M's (L) 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 110 180 0 40 80 60 60 50 30 140 0 370 360 180 180 0 0 0 0 0 0 0 0 0 0
KitKat (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
KitKat (L) 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pepero 4 0 0 0 0 0 0 184 292 120 0 0 0 0 0 0 272 48 0 120 124 136 120 112 164 232 0 588 516 368 256 24 0 24 0 0 0 0 0 0 0
Bebeto 10 0 40 0 0 0 0 50 40 60 70 0 120 50 110 110 130 40 0 0 70 40 80 50 30 70 0 290 140 60 130 60 0 80 20 0 0 0 0 0 0
Shukladabdou 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 24 33 0 0 0 0 0 0
Flutes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 58 24 0 58 24 26 24 14 44 58 0 32 14 86 100 54 0 62 62 0 0 0 0 0 0
Galaxy cake 3 0 33 0 360 0 180 66 15 0 0 0 0 0 0 0 33 30 0 72 3 18 6 15 42 3 0 81 60 204 156 99 0 45 60 0 0 0 0 0 0
Cake 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 0 0 0 0 0 0 0 0 0
Donought 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 20 8 0 0 0 0 0 0 0 0 0 0 0 0
Marshmallow 6 0 0 0 0 0 0 30 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Swiss roll 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pringels (L) 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pringels (S) 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tiffany (Crisps) 4 0 144 0 0 0 0 660 480 344 44 0 0 0 0 0 128 116 0 180 204 204 124 100 156 140 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lays 5 0 400 905 455 400 0 0 0 0 0 575 905 840 845 935 825 755 0 610 650 795 815 855 815 840 0 1095 840 0 0 0 0 640 540 0 0 0 0 0 0
Chips 1 0 0 0 0 0 146 0 0 113 363 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 403 180 0 0 0 0 0 0 0 0 0 0
Chips 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fruit 1 0 0 0 0 0 21 17 16 12 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total SARs 0 1387 1670 1445 1258 1534 1886 1908 1216 1219 1207 1835 1583 1862 1660 2179 2061 0 2068 2373 2363 2562 2370 2466 2752 0 3534 3129 2165 1750 968 0 1558 1303 0 0 0 0 0 0
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7) Total revenue - Cafeteria #5 (before midterm break) 
 
  
CAFETERIA 5
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7
Items SARs SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU
02-Feb 03-Feb 04-Feb 05-Feb 06-Feb 09-Feb 10-Feb 11-Feb 12-Feb 13-Feb 16-Feb 17-Feb 18-Feb 19-Feb 20-Feb 23-Feb 24-Feb 25-Feb 26-Feb 27-Feb 02-Mar 03-Mar 04-Mar 05-Mar 06-Mar 09-Mar 10-Mar 11-Mar 12-Mar 13-Mar 16-Mar 17-Mar 18-Mar 19-Mar 20-Mar
Mars (S) 2 4 8 14 24 12 12 20 22 2 10 44 0 48 0 48 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0
Mars (L) 3 0 6 0 0 0 0 0 0 0 3 27 75 0 153 27 0 0 51 90 144 42 102 0 357 0 0 0 0 0 0 0 0 0 0 0
Twix (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 152 244 230 0 0 0 0 0 0 0 0 0 0 78 0 0 0
Twix (L) 3 225 207 225 240 144 165 237 270 192 33 0 0 0 0 0 0 0 384 0 0 0 0 0 0 0 150 204 171 225 111 180 225 138 153 0
Galaxy (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Galaxy (L) 3 180 99 189 207 117 126 132 192 36 0 0 0 0 0 144 0 267 177 549 222 339 285 0 0 0 351 417 312 369 345 318 252 294 270 0
Chocolate Ripple 2 76 80 42 100 54 80 104 96 76 60 54 0 0 0 240 0 0 0 0 0 0 0 0 0 0 82 64 144 96 42 24 0 46 44 0
Bounty (L) 3 93 78 93 63 60 0 21 171 42 126 141 240 246 330 216 138 111 84 294 6 111 393 0 360 0 144 141 123 123 111 75 75 81 63 0
Bounty (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kinder 2 0 0 0 0 0 0 0 0 236 62 0 0 0 0 0 254 150 60 0 0 0 0 0 120 0 0 0 0 0 0 0 0 0 0 0
Time out 3 363 330 294 0 0 372 375 0 246 399 3 288 432 0 0 252 315 432 0 0 0 0 0 72 0 0 0 0 219 0 0 0 0 0 0
Rabbit-chocolate stick 1 34 11 41 24 39 45 41 61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 97 0 26 94 15 0 0 92 64 0 0 0
Snickers (L) 3 216 189 168 234 108 189 189 303 171 186 282 0 0 0 0 0 204 0 441 198 228 216 0 0 0 216 216 192 240 6 249 0 210 0 0
Snickers (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rafaello 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream - cup 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 138 63 522 195 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Twix Icecream 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maltisers (Small) 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maltisers (Large) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M=M's (S) 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M+M's (L) 10 0 0 0 0 0 0 0 20 0 0 0 40 0 20 0 0 0 0 0 0 0 0 0 0 0 350 460 0 0 0 0 0 0 0 0
KitKat (S) 2 0 0 0 0 0 0 0 0 166 124 206 282 556 288 72 0 0 0 0 0 0 0 0 0 0 0 0 0 144 218 218 214 214 144 0
KitKat (L) 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0
Pepero 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bebeto 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Shukladabdou 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Flutes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Galaxy cake 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cake 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Donought 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Marshmallow 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Swiss roll 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pringels (L) 8 0 0 0 0 0 152 0 0 0 0 0 0 0 0 0 424 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pringels (S) 4 0 0 0 0 0 44 0 0 0 0 0 248 40 152 0 160 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tiffany (Crisps) 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lays 5 5 0 0 360 320 495 445 115 560 160 810 540 960 0 240 0 0 0 0 0 705 1050 1030 1080 0 795 870 840 845 810 980 815 780 685 0
Chips 1 0 0 0 0 0 0 0 0 0 0 0 168 76 0 0 0 0 0 0 588 0 25 82 0 0 0 0 0 0 0 0 58 0 0 0
Chips 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fruit 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26 28 26 10 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total SARs 1196 1008 1066 1254 854 1680 1564 1250 1727 1163 1567 1881 2358 943 987 1392 1150 1736 1731 1495 1655 2081 1112 2086 0 2114 2466 1797 2261 1643 2139 1781 1763 1359 0
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8) Total revenue - Cafeteria #5 (after midterm break) 
 
CAFETERIA 5
Week 9 Week 10 Week 11 Week12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18
Items SARs SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU SU MON TU WED THU
30-Mar 31-Mar 01-Apr 02-Apr 03-Apr 06-Apr 07-Apr 08-Apr 09-Apr 10-Apr 13-Apr 14-Apr 15-Apr 16-Apr 17-Apr 20-Apr 21-Apr 22-Apr 23-Apr 24-Apr 27-Apr 28-Apr 29-Apr 30-Apr 01-May 04-May 05-May 06-May 07-May 08-May 11-May 12-May 13-May 14-May 15-May 18-May 19-May 20-May 21-May 22-May 25-May 26-May 27-May 28-May 29-May 01-Jun 02-Jun 03-Jun 04-Jun 05-Jun
Mars (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mars (L) 3 72 48 18 6 72 0 45 102 111 75 69 141 72 72 0 0 0 0 0 0 0 0 0 0 0 108 162 195 0 0 0 0 0 0 150 30 69 0 30 0 0 0 0 0 0 0 0 0 0
Twix (S) 2 74 76 48 92 52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Twix (L) 3 159 225 336 39 126 0 0 0 0 0 147 0 0 0 171 102 129 78 0 54 162 234 132 195 0 192 222 225 264 162 321 210 243 165 201 39 81 39 183 99 45 135 129 141 261 33 0 0 0
Galaxy (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Galaxy (L) 3 288 444 210 270 369 183 396 288 360 216 216 216 252 0 168 177 252 240 183 168 279 237 288 180 0 207 87 192 33 81 201 48 48 54 39 3 36 9 63 30 30 33 33 33 6 57 0 0 0
Chocolate Ripple 2 152 152 0 0 0 20 0 96 98 136 104 0 192 0 70 60 44 78 72 30 112 88 76 88 0 50 60 60 8 0 0 0 82 0 100 4 18 4 16 0 28 54 38 44 76 14 0 0 0
Bounty (L) 3 72 144 48 66 99 93 87 102 144 144 144 141 144 210 81 66 108 54 57 72 66 36 69 60 0 72 69 60 27 69 156 42 57 15 117 6 30 18 81 90 6 39 57 39 108 0 0 0 0
Bounty (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kinder 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Time out 3 0 0 180 0 63 0 108 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rabbit-chocolate stick 1 0 0 0 0 0 88 8 0 0 0 0 0 0 0 19 48 0 27 31 1 116 225 188 77 0 52 37 66 64 52 92 51 29 34 64 22 48 20 20 16 16 14 31 6 25 0 0 0 0
Snickers (L) 3 0 0 216 147 207 0 0 0 0 0 0 0 303 0 0 0 0 159 168 144 168 231 165 117 0 174 138 0 249 168 306 195 222 165 0 27 78 27 207 321 96 156 123 126 306 33 0 0 0
Snickers (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rafaello 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ice-cream - cup 3 78 372 0 339 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 0 0 0 0 0
Ice-cream 5 0 0 495 0 600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 270 380 410 485 325 0 0 355 345 65 80 200 20 75 85 90 40 30 10 20 0 60 0 90 0 175 15 0 0 0
Ice-cream 2 0 0 0 0 0 0 192 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Twix Icecream 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 185 140 210 445 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maltisers (Small) 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 138 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maltisers (Large) 12 0 0 0 0 0 36 0 0 0 0 0 0 0 0 60 12 12 72 0 48 12 36 12 24 0 72 48 36 0 60 60 0 0 0 0 0 12 12 36 108 24 12 36 72 96 0 0 0 0
M=M's (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M+M's (L) 10 0 0 0 0 0 0 70 0 0 0 0 0 0 0 100 60 20 30 40 110 120 550 140 110 0 0 210 80 80 110 0 0 80 0 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0
KitKat (S) 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
KitKat (L) 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pepero 4 0 0 0 0 0 0 332 184 0 0 0 0 0 0 308 188 168 416 372 348 384 332 248 324 0 252 224 188 456 136 200 44 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
Bebeto 10 0 0 0 0 0 0 0 70 50 40 50 60 0 30 0 30 60 100 0 0 0 70 90 120 0 90 130 0 140 10 70 100 50 90 50 30 20 0 50 50 60 40 100 90 160 10 0 0 0
Shukladabdou 3 0 0 0 0 0 0 0 0 0 117 0 0 0 0 0 0 0 0 0 0 0 0 0 42 0 69 0 0 0 33 24 42 0 27 0 0 0 0 99 63 9 36 27 180 177 54 0 0 0
Flutes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 56 26 20 20 12 30 26 24 28 36 0 84 36 0 92 74 124 66 0 58 0 0 0 10 52 130 4 0 0 0 0 0 0 0 0
Galaxy cake 3 0 0 0 0 0 63 0 0 0 0 0 0 0 0 117 132 138 93 99 63 75 141 3 0 0 246 126 162 69 162 102 0 54 0 36 36 144 66 183 84 51 72 153 0 0 0 0 0 0
Cake 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 0 0 0 18 16 17 0 16 13 9 0 7 0 0 0
Donought 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 0 0 0 0 0 0 0 0 36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Marshmallow 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Swiss roll 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 17 27 12 7 0 0 0
Pringels (L) 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pringels (S) 4 0 0 0 0 0 388 668 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tiffany (Crisps) 4 0 0 0 0 0 0 0 444 192 0 0 0 0 0 108 80 24 168 164 192 316 268 292 256 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lays 5 795 510 545 550 0 0 0 0 0 860 855 1065 1190 990 670 625 820 695 600 655 550 875 625 555 0 0 0 0 0 0 1305 645 640 510 655 95 305 105 520 615 195 255 240 265 345 0 0 0 0
Chips 1 62 200 110 232 559 0 0 208 217 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 368 137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chips 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fruit 1 0 0 0 0 11 0 7 5 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total SARs 0 1752 2171 2206 1741 2158 871 1913 1499 1177 1588 1585 1623 2153 1302 1928 1791 1935 2440 2243 2185 2766 3817 2886 2535 0 2018 1904 1977 1684 1197 3197 1463 1598 1203 1572 332 871 338 1576 1623 684 878 1087 1068 1747 230 0 0 0
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9) Total daily number of items sold and revenue  
 
Cafeteria #4 Cafeteria #5 Total cafeteria 
(Health message = Yes)  (Health message = No) #4  and #5 
Week Date
Number 
of items 
sold
Fruit 
sold 
2SARs
Fruit 
sold 
1SARs
Free 
fruit
Revenue                    
SARs        
Total 
number 
of items 
sold
Fruit 
sold 
2SARs
Fruit 
sold 
1SARs
Free 
fruit
Revenue                    
SARs        
Total 
number 
of items 
sold
Total  
revenue                    
SARs        
1 02-Feb 354 0 0 0 987 434 0 0 0 1,196 788 2,183
03-Feb 431 0 0 0 1,128 358 0 0 0 1,008 789 2,136
04-Feb 431 0 0 0 1,130 392 0 0 0 1,066 823 2,196
05-Feb 435 0 0 0 1,397 407 0 0 0 1,254 842 2,651
06-Feb 430 0 0 0 1,221 279 0 0 0 854 709 2,075
2 09-Feb 442 0 0 0 1,435 504 0 0 0 1,680 946 3,115
10-Feb 486 0 0 0 1,400 510 0 0 0 1,564 996 2,964
11-Feb 523 0 0 0 1,592 457 0 0 0 1,250 980 2,842
12-Feb 490 0 0 0 1,371 581 0 0 0 1,727 1,071 3,098
13-Feb 583 0 0 0 1,548 409 0 0 0 1,163 992 2,711
3 16-Feb 635 0 0 0 1,847 465 0 0 0 1,567 1,100 3,414
17-Feb 607 0 0 0 1,810 684 0 0 0 1,881 1,291 3,691
18-Feb 600 0 0 0 2,004 806 0 0 0 2,358 1,406 4,362
19-Feb 650 0 0 0 2,040 345 0 0 0 943 995 2,983
20-Feb 689 0 0 0 1,646 357 0 0 0 987 1,046 2,633
4 23-Feb 606 16 0 0 2,068 409 13 0 0 1,392 1,015 3,489
24-Feb 607 5 0 0 1,724 412 14 0 0 1,150 1,019 2,893
25-Feb 610 7 0 0 1,805 593 13 0 0 1,736 1,203 3,561
26-Feb 614 7 0 0 2,005 604 5 0 0 1,731 1,218 3,748
27-Feb 855 14 0 0 1,467 933 6 0 0 1,495 1,788 2,982
5 02-Mar 778 0 0 0 2,277 496 0 0 0 1,655 1,274 3,932
03-Mar 546 0 0 0 2,053 572 0 0 0 2,081 1,118 4,134
04-Mar 0 0 0 0 0 288 0 0 0 1,112 288 1,112
05-Mar 278 0 0 0 1,048 636 0 0 0 2,086 914 3,134
06-Mar 0 0 0 0 0 0 0 0 0 0 0 0
6 09-Mar 554 0 0 0 1,964 548 0 0 0 2,114 1,102 4,078
10-Mar 498 0 0 0 1,596 672 0 0 0 2,466 1,170 4,062
11-Mar 550 0 0 0 1,905 521 0 0 0 1,797 1,071 3,702
12-Mar 491 0 0 0 1,559 681 0 0 0 2,261 1,172 3,820
13-Mar 653 0 0 0 2,058 483 0 0 0 1,643 1,136 3,701
7 16-Mar 633 0 0 0 1,987 684 0 0 0 2,139 1,317 4,126
17-Mar 539 0 0 0 1,792 615 0 0 0 1,781 1,154 3,573
18-Mar 537 0 0 0 1,808 527 0 0 0 1,763 1,064 3,571
19-Mar 377 0 0 0 1,322 393 0 0 0 1,359 770 2,681
20-Mar 0 0 0 0 0 0 0 0 0 0 0 0
8 23-Mar 0 0 0 0 0 0 0 0 0 0 0 0
24-Mar 0 0 0 0 0 0 0 0 0 0 0 0
25-Mar 0 0 0 0 0 0 0 0 0 0 0 0
26-Mar 0 0 0 0 0 0 0 0 0 0 0 0
27-Mar 0 0 0 0 0 0 0 0 0 0 0 0
9 30-Mar 0 0 0 0 0 0 0 0 0 0 0 0
31-Mar 393 0 0 0 1,387 557 0 0 0 1,752 950 3,139
01-Apr 471 0 0 0 1,670 827 0 0 0 2,171 1,298 3,841
02-Apr 421 0 0 0 1,445 678 0 0 0 2,206 1,099 3,651
03-Apr 379 0 0 0 1,258 677 0 0 0 1,741 1,056 2,999
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10 06-Apr 592 0 21 0 1,534 1,028 0 11 0 2,158 1,620 3,724
07-Apr 584 0 17 0 1,886 311 0 0 0 871 895 2,774
08-Apr 578 0 16 0 1,908 580 0 7 0 1,913 1,158 3,844
09-Apr 440 0 12 0 1,216 589 0 5 0 1,499 1,029 2,732
10-Apr 684 0 12 0 1,219 529 0 5 0 1,177 1,213 2,413
11 13-Apr 342 0 0 0 1,207 428 0 0 0 1,588 770 2,795
14-Apr 511 0 0 0 1,835 420 0 0 0 1,585 931 3,420
15-Apr 404 0 0 0 1,583 385 0 0 0 1,623 789 3,206
16-Apr 515 0 0 0 1,862 591 0 0 0 2,153 1,106 4,015
17-Apr 403 0 0 0 1,660 295 0 0 0 1,302 698 2,962
12 20-Apr 570 0 0 21 2,179 514 0 0 14 1,928 1,084 4,107
21-Apr 512 0 0 17 2,061 489 0 0 25 1,791 1,001 3,852
22-Apr 0 0 0 16 0 490 0 0 26 1,935 490 1,935
23-Apr 576 0 0 12 2,068 630 0 0 54 2,440 1,206 4,508
24-Apr 700 0 0 12 2,373 589 0 0 44 2,243 1,289 4,616
13 27-Apr 701 0 0 0 2,363 533 0 0 0 2,185 1,234 4,548
28-Apr 740 0 0 0 2,562 809 0 0 0 2,766 1,549 5,328
29-Apr 679 0 0 0 2,370 1,067 0 0 0 3,817 1,746 6,187
30-Apr 721 0 0 0 2,466 855 0 0 0 2,886 1,576 5,352
01-May 785 0 0 0 2,752 696 0 0 0 2,535 1,481 5,287
14 04-May 0 0 0 0 0 0 0 0 0 0 0 0
05-May 928 0 0 0 3,534 670 0 0 0 2,018 1,598 5,552
06-May 827 0 0 0 3,129 518 0 0 0 1,904 1,345 5,033
07-May 935 0 0 0 2,165 869 0 0 0 1,977 1,804 4,142
08-May 637 0 0 0 1,750 614 0 0 0 1,684 1,251 3,434
15 11-May 365 0 0 0 968 381 0 0 0 1,197 746 2,165
12-May 0 0 0 0 0 896 0 0 0 3,197 896 3,197
13-May 431 0 0 0 1,558 417 0 0 0 1,463 848 3,021
14-May 386 0 0 0 1,303 452 0 0 0 1,598 838 2,901
15-May 0 0 0 0 0 333 0 0 0 1,203 333 1,203
16 18-May 0 0 0 0 0 456 0 0 0 1,572 456 1,572
19-May 0 0 0 0 0 101 0 0 0 332 101 332
20-May 0 0 0 0 0 273 0 0 0 871 273 871
21-May 0 0 0 0 0 122 0 0 0 338 122 338
22-May 0 0 0 0 0 468 0 0 0 1,576 468 1,576
17 25-May 0 0 0 0 0 464 0 0 0 1,623 464 1,623
26-May 0 0 0 0 0 185 0 0 0 684 185 684
27-May 0 0 0 0 0 286 0 0 0 878 286 878
28-May 0 0 0 0 0 333 0 0 0 1,087 333 1,087
29-May 0 0 0 0 0 317 0 0 0 1,068 317 1,068
18 01-Jun 0 0 0 0 0 489 0 0 0 1,747 489 1,747
02-Jun 0 0 0 0 0 84 0 0 0 230 84 230
03-Jun 0 0 0 0 0 0 0 0 0 0 0 0
04-Jun 0 0 0 0 0 0 0 0 0 0 0 0
05-Jun 0 0 0 0 0 0 0 0 0 0 0 0
Total 34,722 49 78 78 110,265 40,350 51 28 163 128,771 75,072 239,242
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10) Sales of sweet and savoury snacks from the cafeteria at Surrey University – May 2015 
 
Number Product Name 
Number of 
items sold 
3 Fresh Fruit 706 
4 Crisps 557 
8 Chocolate Bar 393 
11 Muffins 293 
13 Choc Croissant 268 
14 Nakd Bars 254 
15 Wrap 237 
16 £1 Cookies * 236 
17 REFUND Almond Croissant 227 
18 Oreos 159 
19 Wafers 158 
20 Flapjack 154 
21 Tarts 142 
23 Gluten Free Flapjack 102 
24 Special Brownie 100 
25 Cinnamon Swirl 97 
26 Maple and pecan plait 92 
27 Chocolate Brownie 90 
32 Yum Yum 57 
33 Mrs Crumble Slice 48 
34 REFUND Salad 48 
37 Gluten Free Brownie 42 
41 Ft  Granola Bar 35 
42 Danio 31 
43 Oasis 31 
44 Biscotti 27 
45 Chelsea Bun 24 
46 Divine Choc 24 
51 Gluten Free Tart 9 
52 Chocolate Bar Ms 9 
56 Energy Bar 2 
58 Cup Cake 1 
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11) Message for selling the fruit with health logo at price of 2SARs 
 
 
 
نلاا ةرفوتم ةهكافلا 
   نمثلا 2  ريال  
 
 
 
 
          
حص رايتخا        كل ديفم 
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12) Message for selling the fruit at price of 2SARs without health logo 
 
 
نلاا ةرفوتم ةهكافلا 
   نمثلا2  ريال  
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13) Message for selling the fruit with health logo at price of 1SARs 
 
 
 
نلاا ةرفوتم ةهكافلا 
   نمثلا 1  ريال  
 
 
 
           
 رايتخاحص         كل ديفم 
 
  
  002
 noitnevretni tiurf eerf rof egasseM )41
 
 قطعة واحدة منالفاكهةللشخص
 الواحديمكن أن تؤخذمجانا
 
 
 
           
 مفيد لك        اختيار صح
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Appendix V  
1) Questionnaire for students who buy SNACK ITEMS ONLY 
Cafeteria:  4 / 5                                         Day: ………………….. Time:……………   
Preamble: I would like to ask you a few questions about purchases from the cafeteria. The interview 
will take about 5 minutes and you will not have to give your name.  Participation is entirely voluntary 
and if you decide not to take part, or if you wish to stop the interview at any point, you will not 
be penalised in any way.  
Are you willing to take part in the study?    Yes / No    Proceed if answers YES. 
Did you use this cafeteria or cafeteria 4/ 5 last week? 
        Yes         No              GO TO QUESTION 6 
Did you notice that free fruits were available in the cafeteria?                                
        Yes                      No  GO TO QUESTION 6 
Did you take a piece of fruit? 
         Yes                      No GO TO QUESTION 6 
Did you take fruit instead of another item? 
        Yes                        No GO TO QUESTION 6 
Which item did you substitute for fruit (select only one)?  SHOW CARD 1 
Chocolate/sweet snacks              Chips/savoury snack            Entrée               Beverages 
How much do you like……………… as a snack food?   SHOW CARD 2 
 Dislike a lot Dislike Indifferent Like Like a lot 
Apples      
Bananas      
Kiwi      
Oranges      
How many pieces of any fruit do you usually eat on a regular day?   
0       1       2        3        4       5       6 or more  
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When having a snack, how often do you have fruit? SHOW CARD 3 
       Always             Often       Sometimes               Rarely               Never 
                                                                                                                         GO TO Q 10 
Why do you choose fruit for a snack (note first answer given, or don’t know)  
………………………………………………………………………………………………………… 
Did you notice that earlier this semester fruit had been available for purchase in the cafeteria? 
        Yes              No STOP INTERVIEW AND THANK 
Did you buy fruit when it was sold in the cafeteria? 
         Yes              No         END OF INTERVIEW AND THANK 
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2) Notice at the entrance to the cafeteria 
 
Ms Aida Halimic is undertaking some research in the 
cafeteria today, and she may invite you to take part in a 
short interview  
 
Participation is entirely voluntary and if you decide you do 
not want to take part you will not be penalised in any way. 
 
 
The study has been approved by the University of Ha’il and received a 
favourable ethical opinion from the University of Surrey, England 
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